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Second  Sdbditisxok. 

METALS. 


The  Metallic  Elements  or  Pure  Mdals  are  solid  at  ordinary  temperatares, 
with  the  exception  of  Mercury,  which  is  liquid — never  gaseous :  they  are 
all  however  fusible,  and  for  the  most  part  volatile  at  high  temperatures. 
Their  specific  gravity  lies  between  0*800  and  22*000.  Some  of  the 
metals  are  brittle,  and  are  known  as  the  Brittle  Metals  or  Seminutals; 
others  yield,  without  breaking,  to  the  blow  of  a  hammer  or  to  pressure, 
and  may  be  formed  into  plates  or  drawn  out  into  wire  by  mechanical 
means:  these  are  the  Malleable  or  Perfeci  Metals,  EztentihU  and  Ductile 
Metals.  Their  crystalline  forms  belong,  some  to  the  regular,  others  to  the 
rhombohedral  system.  The  metals,  if  not  absolutely  opaque  (since  gold 
in  very  fine  lamince  is  translucent)  are  yet  the  most  impetrions  to  light 
of  all  known  bodies;  they  are  distinguished  also  by  a  peculiar  lustre 
connected  with  their  opacity,  which  only  disappears  when  they  are 
reduced  to  a  state  of  fine  powder,  and  is  again  restored  by  pressure  with 
the  burnishing  steel,  which  produces  a  continuous  snrfo>ce;  they  are  also 
the  best  conductors  of  heat  and  electricity. 

All  the  metals  unite  with  oxygen,  the  combination  being  sometimes 
attended  with  development  of  light  and  heat:  when  thus  combined,  they 
generally  lose  their  metallic  lustoe.  From  this  union  with  oxygen  there 
are  produced — besides  several  suboxides  and  peroxides — a  great  number 
of  salifiable  bases,  and  likewise  a  few  acids,  for  the  most  part  not  very 
powerful.  Some  of  the  metals  when  oxidized  retain  their  oxygen  with 
but  a  feeble  atHnity,  and  at  a  somewhat  elevated  temperature  give  it  off 
completely  in  the  state  of  gas; — Noble  Metals,  reducible  by  heat  alone; — 
others  retain  it  much  more  powerfully,  and,  to  whatever  temperature 
they  may  be  heated,  either  give  up  no  oxygen  at  all,  or  only  a  part  of 
that  with  which  they  are  combined,  so  that  their  reduction  to  a  regulus 
or  to  the  metallic  state,  can  only  be  efiected  by  ignition  with  charcoal 
or  some  other  combustible  substance: — Base  metals,  not  reducible  by  heal 
alone. 
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The  number  of  motals  hitliorlo  discovered  amoauts  to  49  (or  51,  tf 
Niobitim  and  IlmGDiam  bo  iacludod);  they  may  be  arzaoged  ia  tbd 
following  groups : 

A.  LioiiT  McTALs.  Tlio  specific  gTOTity  of  these  metab  Vtea,  u  fiir  u 
'  M  vot  knotm,  between  0860  and  5000. — These  meUlsJpoasen  a remu-k- 
r.abiy  strong  affinity   for  oxygen^  many   of  them    rapidly   deeompooi^ 

mter  at  ordioary 'teraperaturea.     Their  comixjundi  with  oxygen  geat- 
nl\y  play  the  part  of  salifiable  bases;  one  only  has  a  more  acid  du 
and  a  few  aro  either  peroxides  or  suboxidci!. 
The  Light  Metals  are: 

a.  Alhtli-MftaU.  Those  namely  by  whose  anion  with  oxygra  are 
formed  iho  Alkalis  inonlioticd  at  pago  4,  Vol.  II.,  and  diatingnishedfrom 
Ammonia  or  iho  volatile  alkali,  by  being  Jixed  or  prrmancnt  in  tMc  ,|(rr. 
Thoy  docompoAo  water,  even  at  0',  wiUi  great  violence. — Potassicm, 
BoPiDM,  LmiiuM,  Barium,  Strontium,  and  Cxlcicm. 

b.  Sarth'MetaU.  So  called  because  with  oxygen  they  geserato 
the  Earth*  (11.,  4);  these  metals  slowly  decompose  water  at  ordinary 
tottipcmtiircfl,  and  for  tho  most  part  with  ease,  when  aided  by  heat  or  by 
the  addition  of  an  acid. — Maqnesium,  Cerium,  Lanthanum,  Didyuick, 
Yttrium,  ERniCH,  Tehbidm,  Glucwum,  Aldminum,  TnoRiNim, 
Zirconium,  and  Silicidm. 

B.  H  EA vr  Mbtais.  The  specific  gravity  of  these  metals  lies  betwoea 
2-308  and  22'000;  Mmo  of  them  aro  brittle,  others  malleable;  their  melt- 
ing points  differ  (^onfidombly.  Some  are  capable  of  (leparating  oxyvta 
even  from  iu  combinations  with  tho  light  metals,  whilst  others  nuouest 
but  little  affinity  for  that  element. — Their  oi^^gen  compounds  ore  either 
Ilmvy  A'alijialta  orid**,  (see  Vol  II.,  pp.  39,  40}  or  Metaliic  A<\d», 
HuOoxttirs  aud  Pfrfmidft. 

Tho  Heavy  Aletalii  arc: 

a.     Base  MdaU  not  rrducihte  by  hfai  alotie :  these  are, 
m.     JfrUiUf  and  also 

«  «.      Di^aUtly  funhh. — TiTAHirM,  TAMTAtITM,NtOBICM,  PeLOPnm, 

TvvnvTiat,  AloLifiu>kNUM,  Vanadium,  Curomium,  Ubakium,  and  ILoi- 

OANI^kK, 

C  C.  Batiiif  fiuibU  or  VoleUilt. — AitBENic,  AKTtuoKT,  Tblidbivx, 
and  BiniLrn. 

C.  MaUtahU. — Zinc,  CiOxruVj  Tin,  Lrad,  Ibov,  Cobalt.  Niocxl, 
and  CuffBH. 

6.  NofjU  Metnh,  roJucihU  by  hnt  ahtte, — Mebcurt,  SiL^m,  QoLDi, 
PLATimiM,  Palladium,  Ruodium,  Iridium,  Rutbkvicm,  and  Oavivai. 
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On  tbe  redaction  of  the  Alkaline  and  Earthy  Meti^i 
Sir  Humphrr  Dary.    Phil.  Tramact.  1808, 1;  also  Ouh.  31, 113;  also 

IT.  Gekl.  7,  595.— Phil.  Tranaaet.  1808,  333;  also  iV.  Gehi.  9,  484; 

also  OUb.  32,  365;  33,  Z57.—Phil.  Tramact.  1809,  39;  also  Schw. 

1,  302  &  324;  also  G%a>.  35,  151,  and  36,  ISO.— Phil,  Trantaet. 

1810, 16;  also  Schw.  3,  334;  also  GUb.  37,  35. 

On  the  Metals  of  the  Earths.    Gitb.  37,  186. 

Q«j-Lns8ac  &  Th6nard.     JReckerches  physieo-chimi^s,  I,  74  to  386. — 

Porther:  N.  Gehl  5,  703;  also  Gilb.  29,  135.— Further:  Gilh.  32,  23. 
Controversy  between  Davy  &  Gay-Lnssac  &  ThfinanL    ScKw.  1,  331; 

also  Gilb.  35,  lldi—Gilb.  36,  204;— fftZJ.  36,  217;— ^cAw.  1,  338; 

also  GUb.  36,  222;  and  GUb.  36,  232. 
Benelins  &  Pontin.     Gilb.  36,  247. 
Berzelius.     Gilb.  37,  416. 
Grman  &  Simon.     Gilb.  28,  121. 
Von  Jacqnin,  Gniner,  Erman  &  Simon,  Seebeck  &  Hitter.     Cilb.  28,  329 

to  372. 
Cnraudan.    Ann.  Chim.  66,  97;  also  GUb.  29,  85;  also  If.  Gihl.  5,  699. 
Trommsdorff.     Gilb.  30,  330. 
Tennant.    Ann.  Chim.  03,  291. 
Sementini.    GUb.  47,  225. 
Lampadiaa.    Schw.  34,  221. 
Branner.    Bibl.  Univ.  22,  36;  also  Schw.  38,  517. 
Wdhler.     Pogg.  4,  23  &  474. 
Semllas,    Ann.  Chim.  Phys.  21,  201. 
Mantell.    Ann.  Phil  22,  232. 

Pleischl.    ZeUsckw.  Phys.  v.  W.  2,  307  &  343;  3,  326. 
Scbadler.     Ann.  Pharm.  20,  2. 


Kalium,  Kalimetall,  Kalibasis;  improperly;  BydrUrH  ^f  PotOih, 
Kalihydrur. 

Uigtory.  The  terra  Alkali  was  applied  by  the  Arabians  to  the  carbo- 
nate of  soda  found  in  the  ashes  of  marine  plants.  The  same  appellation 
was  afterwards  extended  to  carbonate  of  ammonia,  and  likewise  to  the 
carbonate  of  potash  fonnd  in  the  ashes  of  land  plants,  which  was  lon^ 
considered  as  identical  with  carbonate  of  eoda.  It  was  soon  discorered 
that  these  three  alkaline  carbonates  are  rendered  much  more  ^stic  by 
contact  with  lime;  and  hence  the  Mild  U.  e.  carbonated)  alkalis  were 
distinguished  from  the  Caustic  (t.  e.  pure)  alkalis.  Black,  in  1756,  showed 
that  this  change  is  due  to  the  abstraction  of  carbonic  acid  from  the  mild 
alkalis  by  the  action  of  the  lime;  and  the  theory  afterwards  proposed  by 
Meyer,  in  1764 — who  supposed  that  the  burnt  lime  imparlM  to  the 
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milJ  alkfttis  a  fiecdar  prindpltt  of  cuutioitj,  tite  acHnUed  Aeidu 
yimyme^'na  tjaicklr  refeted  aad  akandonea.— The  older  chemiste  dl 
liainiiBfaed  ammonia,  %a  the  VaialiU  Alkaiiy  from  Uie  two  /"^mf  ,4Uu/j 
and  of  these— after  thoir  diflVmeeB  kad  beeo  pointe*!  out  by  Duhamel  j 
i:.'*ti.  and   Huxfgni  in  ITJA^^MlaA  reeeired  the  name  of   Vtytta 
tttf/i;  8uda  thai  of  Mmtnd  Atk^  inHmach  as  potash  was  fuud 
lieAj  in  plant  «d»«»  aoda  ia  rodc-aalt.     But   Klaproth  showed  Um. 
•xiala  io  mar  viM^  diAHcd  miDcrals.  aoJ  con^equvoUy  that 
e  name  of  r^^etaU*  ^lUi  canMt  ptopcriy  be  applied  to  it.     Accord- 
itij;ly.  tht"  term  Kali  was,  at  his  Mggectioa.  adopted  ia  Gennanv  to  desig- 
nate thU  sHbB4an«8«    TW  I^endi,  on  tbe  oUier  hand,  invenUMi  tho  word 
I*w*nm*  to  dtiliBMiefctha  pue alkali, deriring  the  term  from  tha  Gfirman 
wo^l  /Wl«dW>  wUeh  pnfanU^  vwm  ita  origin  to  the  use  of  iron  pou  ia 
Ikiirniag  the  — twialt  horn  vUeh  the  alkali  if  obtained. — The  alkalia  and 
tmxiha  w«m  low  ttgnrfeA  no  aimplo  sohitencea,  althoogfa  Lavoisier  had 
tnfgM^  dMft  IMJ  wn  1  UHiij  oxides^  while  otfaen  had  euppoeed  tbit 
lht*v  toatkinod  »'mogW»  and  Toadi  and  others,  br  mbjectio^  tho  catthi 
to  titral^  itailMaia  ooataet  with  diaitoaj,  tboui'ht  that  thcv  obtained      i 
MomUto  gmalcit — wUtk,  haagw,  afftmr  to  have  been  chieHy  fonn^^d 
fVom  tho  iioa  coalaiaod  ia  tW  iagndieats  and  in  the  crucible.    ^^H 
lliiutpbrv  Davy,  in  IMT>  tut  jauwWtl,  bf  means  of  a  [Mtwerful  volloio 
Umory,  m  •emimtin(  tho  maNlfi  fina  poteA, ooda*  baryta.,  (■trontia,  an' 
limo,  and  in  okfitubua^  tnces  vt  mitilHwtion  fnm  tho  cartb^i.     Tbo  ci 
|>rriitH^nlii   i-tf  DavT^  vara  coafirawd  aad  txtoadcd  by  Gay-Lussao 
r)i4  (tftT\),  (wkv  hM  a  while.  regniJtd  tfcon  metal b  aa  eompoundd  of 
nikali*  with  hydiv^M}  aad  ht  Benafina.    Tbe  djaoorery  of  these 
t^Ut  Ifxl  Io  that  of  para  potesa  aad  aoda;  tor  np  Io  that  time,  these  sal 
•tanow  WM«  kaovm  oalr  ia  ibe  stale  of  kydialo^  and  these  bydrab 
wata  U>H  t%»iM  an  •mkj'irtm  attaiia. 


An  latpbala  of  potasb  ia  ahon,  alnm-<ton«,  and  polyhalib 
aUionameo«ribefartb;  as  saicalci,  aaited  with  theearthsl 
\  .  iiamh.  lifiBJJhr  in  apopbyUile,  pntaA  baiawlonie,  ehabanll 

|...ii  i«HMi^  mmkoolttK  »wi*i>«»  W^.  Jfaetto,  auca.  I«pid<>Iile,  ecbortT 
UU\  \\>\  pinlti^  latrnbiHh  ataMSa;  ia  alt,  or  tbo  groaler  numl>cr  of  tbo 
, :  liebi  XsM  1.  I*);  also  ia  omall  ^nanSity  in  limestones  of 


II,.  ,;  ,„  A\naatloa«.iaaaim  ozido  «f  mai«oese,speeulariroD 

ttNs  A«h    rKuMm^mi.  W'AbW  &  Btnagor.  Jan.  /Mona.  41,  \%4  auJ 

^a^^\    ...  Ai L  .r  |Mcanktt»,  nUimod  faam  TcJcaaos,  and  ^«ring)y,  to 

t,  .!«>.  dhlariJe.  broai»d«,  or  iodide  of  potafisinm.  In  small 

,| ,.M..  .    .„  -^  «aler.  in  the  water  rf  the  Dead  Sea, and  bi  serenl 

Mil  •itthi«»  n«d  i»lhw  miiwral  waten  (wid.  Btaylay  and  Cnif,  PAH.  May, 
In.  >,  411.7. ^\  ta  omaie  bodies,  as  caiboaat«,  phosphate,  solphakv 
I. , .t Iibtmlis  iiiit4t4s  a«4  ia  amoa  vitb  ocgnwe  nc><U. 

ftv^MiNifi^H.^!,  ifcLtblly  moiiiiatd  lydrate  of  potaA  is  placod  a 

I  HVi'MtW  allaiW  H  Ibo  a^^rire  aolnof  a  ToItaK  hattofy  I 

p^  1,iti  to  «eO  |i«(to  «#  pklMi  aad  toadbcd  by  a  platinnm  i 

f<d^  Tbo  kydrale  liaaofia.  aad  the  glr^ 

.«  tbo  pbto,  are  takoa  away  and  p< 

a«  ihr\  m«  i«U  «n>   (H.  I^TT,  1^  «5S.) 


ih  'S^Mt  SBil  tftmt  «f  OTv4  alMrt  ndMTinlastdjrn 

h,  ^Mt  aali  «-^  Miia.  h>r|ta.  *^  te  chs  faimm 

pyMHfityM^«ad*olMtyor|iniaatiaa     C*0 
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2.  A  guD-barrcl  cleaned  iasiJc  Is  bent  upwaMa  fit  tibe  thick  mid  at  a 
Tcry  obtuse  angle,  and  downward  at  tbe  other  end,  for  about  four  incheg, 
the  middle  part  beiii;;  lakl  horizontally  in  the  furoaco.     The  middle  [mrt 
covered  with  a  luting  composed  of  I  j>art  of  clay,  5  parta  of  sand  sifted 
ihrough  a  hair  sieve,  autt  a  titimll  quantity  of  horse-dung;  this  luting  u 
owly  dried  and  the  cracks  filled  up  ivith  fre^h  material.     The  middle 
Wirt  iif  the  gun-bnrrel  is  tilled  with  400  grammca  or  more  of  iron  tiirti- 
loifs,  harpsichord  wire,  and  iron  filings  (fitiuf^s  alone  stop  up  the  tube  too 
much),  aud  120  gramnieu  of  pure  liyunite  of  potash  are  put  into  the  u|>per 
end,     'I'Jie  lower  end  is  connected  airtight  with  a  copper  receiver,  having 
n  tube  adnpted  to  its  opposite  side  to  carry  awayunoondenscd  gaaes.  Tho 
fire  is  raise<l  by  the  bellows  to  a  dull  white  heat,  after  which  tJm  upper 
end  of  the  gun-barrel,  which  has  men-nwhilo  been  kept  cool  by  means  of 
wet  cloths,  is  allowed  to  get  gradually  warm,     Tho  hydrate  then  fuses, 
,nd  is  decomposed  by  the  irou,  and  tht;  hydrogen  gas  and  poLaKtium 
pour  tlieri>by  produced  escape  by  tlie  lower  end  of  tbe  gun-barrel. 
[ScA.  SO.)     Tho  process  generally  yie^lds  about  80  grains  of  potassium. 
[Gaj-Lu&tac  &  Thenarcl.)     Berzelius  heats  tbe  gua-barrel  to  redness, 
i  passes  hydrogen  gas  dried  by  chloride  of  calc-ium  througli  it,  in  order 
fi^e  it  from  oxide  of  iron  before  using  it.     The  proccM  often  fails  in 
conficquencc  of  tbe  coating  of  clay  breaking  and  falling  off.     For  this 
rea£f»n,  Mantell  enclose^j  the  gun-barrel  in  a  tube  of  baked  clay,  of  tiuch  a 
width  that  tbo  expansion  of  the  gun-barrel  by  the  heat  may  not  hurst  it 
Tho  hydrate  of  potanli  may  also,  while  the  tube  is  in  a  state  of  ignition, 
iDlroducod  by  tho  iip|>er  opening,  and  the  a]>erture  iinme<liately  closed 
'acaiu;  and  a  short  glacis  tubc-funncl  (the  neck  of  a  broken  retort)  may  bo 
Adapted  to  the  lower  end  of  the  gun-Uirrnl  and  made  to  dip  a  little  below 
tho  surface  of  rock-oil  contained  in  a  gla«a  receiver;  with  this  arrango- 
Tuent,  the  progress  of  the  operatitui  may  he  watched  by  the  csoipo  of  gas- 
bubbles,  and  tho  apponrance  of  the  drops  vl  potassium.    (Gm.)      The 
method  recommended  by  Tonnant — which  coneists  in  lujutitig  to  wliilenees 
a  mixture  of  hydrate  of  jiotaf-h  mid  iron  filings  in  a  short  gun-lwirrcl 
closed  at  the  bottom,  and  having  a  narrow  tube  litted  to  its  up]icr  end — 
appears  less  advantageous  than  tho  prccciling. 

3-     ti,  A  mixture  of  e({uiil  parts  of  carbonate  of  potash  and  charcoal 

ioi»teiied  with  a  small  quantity  of  uil— or  burnt  tartar  only — is  heated 

o  whiteness  in  a  short,  coated  gun-barrel,  and  the  potassium,  which  rises 

in  vapour,  is  received  upon  thick  cohl  rods  of  iron,  held  about  the  twelfth 

of  an  inch  above  the  mixture,  and  constantly  changed:  from  these  the 

drops  nf  potassium  are  afterwards  scra]:ed  with  a  knife  under  rock-oil. 

E(Curaudau,  Sch,  82.)  The  mass  must  not  bo  pressed  into  tho  guu-barret, 
cr  it  will  \ie  thrown  ont  by  tho  gas  which  js  produced.  This  process 
yields  but  a  small  quantity  of  potassium  mixed  with  much  carbonaceous 
matter. 
6.  Ac'Cording  to  the  method  of  Bninner,  improved  by  Wiihlcr,  (J 
ipounds  of  crude  tartar,  previously  ignited  tn  a  covered  oruciblo  and 
mixcil  wilh  charcoal  powiler,  arc  put  into  a  wrought-iron  quicksilver-hot- 
llc,  to  the  ranuth  of  which  is  screwed  an  iron  tube  not  more  than  5  inches 
long.  The  bottio  is  then  placed  in  a  powerful  wind-furnace  having  a 
wide  grate  and  a  chimney  10  feet  high,  and  made  to  rest  oit  u  stone  at 
tho  back,  while  Ihe  tube  passes  through  the  wall  of  the  furnace  iii  front. 
Tbo  heat  is  raised  till  a  gas,  which  takes  fire  spontaneously,  and  a  green- 
sh  vapour,  make  ihclr  appearancoj  and  tho  end  of  tho  tulto  is  then  con- 
ectcd  with  a  receiver  of  iron  or  copper  containing  rook-oU,  eurruundcd 


a 

■       in 
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with  coW  water  which  is  frequently  changed,  and  baring  a  Teat  for  the 
^Civbonic  nxide  oroWed  during  the  prooon. 

In  Liobi^r'fl  laboratory,  tlio  furnace  ie  bo  constructed  that  the  botUft 
may  be  heated  by  flame  niHload  of  hy  direct  contact  with  charcoal  orcoke- 
The  mercury-bottlo  generally  containu  aome  glohnlcs  of  mercury,  which 
I  moit  be  oxpollcd  by  previously  heating  the  liottk'  and  blowing  out  the 
vapour  of  niercuiy  with  a  pair  of  bclIowiK,  Jn-stead  of  a  niercory-bottle, 
Kukla  reeominen<u  one  inado  for  the  purpo»e,  of  thick  iron-plnte.  (Zeit' 
9chr.  Phya.  v.  W.  5,  46(J.) — Ab  these  iron  bottles  gradually  bum  away 
and  boconiB  perforated,  and  cousequeutly  do  not  Uat  for  more  than  one  or 
two  operatiotiit,  it  has  been  recommended  to  cover  them  witli  luting;  bat 
as  the  luting  easily  falls  off  and  does  not  appear  tu  afford  much  protee- 
[tion,  Sohilmer  and  Werner  (J.  pr.  Chem.  14,  2R7)  surround  the  bottle 
rith  a  wire-not:  on  this,  the  former  applies  a  luting  composed  of  9  parte  of 
nnandcd  Hensian  crucibloB,  !  part  of  pipo-clay,  and  some  cow-hair;  the 
latter  two  or  three  coatings  of  a  thin  paste  made  of  coane  quartz-Miiid 
and  a  little  clay.  Autlion  [lieptrL  58,  318)  covers  the  bottle  without 
auy  wire-act  with  a  mixture  of  loam  and  eandj  Gale  {Sill.  Amtr.  J.  10, 
fiOd;  21,  60)  with  a  luting  compoaod  of  equal  parte  of  rand,  clay,  aad 
Mtip-fltone. 

Werner  mixes  20  ot.  of  charred  tartar  with  20  oz.  of  fine,  and  3  oz.  of 
ooarse  oharooal-powdcr  (about  the  eize  of  peas),  and  enough  water  just  to 
moittan  the  mass.  Instead  of  burnt  tartar,  a  mixture  of  carbimate  of 
pota«h  and  charcoal  may  be  used;  for  example,  3lb.  of  pearl-ash  dissolved 
m  water,  put  into  an  iron  veiwcl  with  l41b.  of  fine  charcoal  powder  and 
etirred  up  with  an  iron  matula, — then  l|lb.  of  coarse  charcoal  added,  and 
the  whole  dried  completely.  An  ciceeg  of  charcoal  prevents — as  Schidler 
ha«  pointed  out — the  rapidchokingof  the  tube  connected  with  the  mercury 
bottle  with  carbonaceous  matter,  as  well  oa  the  fusion  and  projoctioa  of 
tho  contents  of  the  bottle.  KukLi  evaporates  to  dryness  a  mixture  of 
3  parts  of  pcnrl-axh  dissolved  in  water  with  1  part  of  flonr;  earhoriiies  the 
residue;  mixes  it  when  cold  with  sufficleut  water  to  moiaten  it  slightly; 
and  puts  it  into  tho  flask.  The  addition  of  iron  filings  is  of  no  ok,  even 
when  hydrato  nf  potash  is  emjdoyed,  because,  at  the  tem{)erature  of  the 
wind-fumaoc,  thu  iron  does  not  assist  in  the  decomposition.  (Hrunner.) 

The  shorter  and  wider  tho  iron  tnbe  which  connects  the  bottle  with 
tlio  receiver,  the  leasoasily  is  it  choked  up.  It  mu«t  to  cither  screwed  or 
ground  into  the  bottle :  if  the  connexion  is  not  perfect,  the  joint  must  be 
surrounded  with  clay.  Tho  Imttle  nearly  touches  the  front  wall  of  the 
famace  through  which  the  tube  passes.  This  wall  is  mndeeithcr  of  thin 
tiles,  a  piece  of  a  large  black-lead  crucible,  or  a  plate  of  iron.  The  open- 
ing through  which  ube  tube  passes  is  closed  round  with  clay.  Just  out- 
lido  the  furnaoe,  the  tube  has  a  square  piece  of  iron  with  a  hole  in  thq 
oentre,  ioMcred  on  to  it,  so  that  it  can  be  unBcrowed  from  tho  bottle  hr 
means  of  a  key.  The  neck  of  the  receiver  approaches  Tery  near  this 
j^ece  of  iron,  and  receives  about  an  inch  of  tho  tube,  which  is  made  to  flt 
cIoiolT  into  it,  and  reaohos  just  into  the  receiver  itself. 

The  best  form  of  rooeiver  coosivts  of  two  copper  vessels,  tho  lower  of 
which  is  open  at  toi>  and  filled  from  one-third  to  ooe-half  with  rock-oil, 
while  the  nppcr,  which  is  open  below,  paa!«eB  loosely  into  tho  lower, 
and  reaehes  to  the  biHtnm  of  it,  so  that  the  rock-oil  forms  the  joint 
btlwaen  thon.  The  upper  vessel  ha^  three  openings  on  three  of  its 
•ides  lowanb  tho  top.  1  brough  one  nf  thcf<c  holes  the  iron  tabe  pasns, 
aitd  tho  one  oppuiito  to  it  is  made  a  little  smallor,  and  may  bo  closed  viUl 
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POTASSIUM. 

ft  eork.    ThTODffh  this,  wben  tbe  iron  tubo  bogina  to  be  ohokod  with 

C&rbonoceous  matter,  a  hollow  borer  with  a  long  wooden  cross  liiuidle  is 

pasted  and  fitirrcd  about  in  tbe  tube  till  a  free  parage  u  tuodc.     Tbia 

must  be  done  as  often  as  a  dimiuislicd  escape  of  gas  appears  to  indicate 

that  a  etoppoge  is  forming.     If  a  contplctc  Jitoppago  is  actually  formed,  it 

booomes  ditncuU,  or  evvti  iiiipoiuiWIe  tu  restore  a  paasage;  but  even  if  the 

attempt  is  successful,   mawM  of  bumiog  potaiesittiia  maj  be  forcibly 

thrown  out  by  tlie  «udden  ezpausiuQ  of  tho  compressed  gaa  in  tbe  bottle, 

and  occasion  injury.    To  prevent  ncoidcntfl,  the  han<Is  should  be  protected 

ith  gloves,  and  the  opemtor  should  stand  out  of  tho  way,  bo  as  not  to  bo 

rucH  by  tho  projected  matt*^.     Tbe  potasj^ium  adhering  to  the  borer 

mat  be  quickly  scraped  olF  into  rock-oil  kept  in  a  small  mortar,  and 

iTerod  over  witb  a  plate,  if  it  takes  tiro. 

Through  the  tbird  opooiug  of  tho  upper  part  of  tbe  receirer  the  car* 
inic  oxide  escapes.  This  gaa  is  accompanied  by  rapour  of  rock-oil,  and 
Lcwise  by  a  grey  cloud  of  croconaocous  matter,  by  which  it  is  rendered 
TV  iiillaminable;  and  as  it  is  still  hot  when  it  issues  from  the  opening  in 

xeoeiver,  it  takes  fire,  and  bums  slowly  with  a  dull  red  light,  often, 
er,  bursting  out  into  a  stroug  bright  flamo.  To  pruvont  thisconibus- 
ion,  and  at  the  same  time  preserve  tlie  croGonaoeous  matter,  the  gas  is  con- 
ducted fruiu  the  third  opening  through  a  tin  tube  3  feet  long,  into  an  iron 
bottIe>  where  a.  great  deal  of  cjoconaccoufi  matter  ia  deposited.  After 
tbts  the  carbonic  oxide  escaping  (rum  the  open  buttle  no  lunger  takes 
fire,  because  it  is  much  cooler  »nd  cont.xiuii  less  crucoimceous  matter.  It 
fltiti,  however,  rctaiua  a  peculiar  smell,  and  exoitos  coughing.  Glass 
tuhca  and  bottles  must  not  bo  used,  because  tbe  crocouat-cous  matter  do- 
ited iu  thorn,  after  it  ha^  attractetl  a  little  moisture  frum  tho  air, 
plodee  rioleotly — sometimes  spontanoously,  and  sometimes  while  the 

jcls  are  being  washed  out  with  water,  and  breaks  them  to  pieces. 

The  lower  division  of  the  receiver  is  immersed  in  an  iron  pan  filled 
with  eold  water  or  ice :  tho  ice  or  water  is  frequently  renewed,  but  with 
great  care,  so  tliat  no  water  may  gut  between  the  two  parts  of  the  re* 
ceiver. 

The  rork-oil  must  be  rectified  and  free  from  water:  that  which  distihi 
over  during  tbe  latter  part  of  the  rectification  is  to  bo  preferred,  becauee 
It  ie  less  volatile. 

With  a  low  fire,  the  decomposition  of  the  potash  does  not  proeeod 
satisfactorily;  and  if  tho  fire  bo  stronger  than  required,  the  mercury 
bottle  is  rapidly  burned  away.  The  nupply  of  coals  ebould  bo  well  kept 
np,  otberwisfl  the  fire  will  pet  t<H»  low,  and  the  subfiequent  cddition  of 
cold  fuel  will  cool  the  bottle  down  and  interrupt  the  opi-nition.  It 
takes  from  three  to  four  hours  to  dcoompoeo  tho  whole  e^uitcnts  of  the 
bottle.  Frequently,  liowover,  the  process  is  interrupted  before  tins,  either 
by  a  hole  being  burned  in  tho  mer*:ury-botllo,  or  liy  tlie  iinpossihility 
of  removing  tlie  stoppage  in  tho  couductiug-tubo.  In  tho  latter  case,  the 
moveable  grate  is  either  lowered  from  beuoath  tho  mercury-bottle,  or  the 
han  are  withdra^»-n,  fo  that  tho  evolution  of  gas  may  not  go  on  end  burst 
the  bottle.  Generally,  however,  the  gaa  escapoa  through  the  worm  by 
which  the  tube  is  screwed  into  the  bottle. 

As  soon  OS  the  mixture  is  exhauBtcd,  or  any  accident  occurs,  the  iron 
pan  coDtaining  the  water  is  taken  from  under  the  receiver,  the  two  parts 
of  which  are  then  bound  together  with  a  cloth,  and  tho  upper  one  sepa-> 
rated  from  tho  iron  tube :  a  few  light  blows  of  a  hammer  arc  often  neces- 
sary to  aoeompU^  this.    The  opening  in  tho  receiver  ia  oloacd  vlth.  % 
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stopper,  and  tlie  whole  Joft  for  a.  wbil<?  to  cool.  The  appor  part  of  Uie 
rpcpivor  ia  then  taken  out  from  tho  niider,  and  the  matter  adborinj*  lo 
both  of  them  inime<lintc1y  moistcnod  with  rock-oil,  that  it  may  not  inllane 
in  the  air ;  it  in  then  f^crapF'd  off  nnd  immorMxl  in  rock-ull.  The  ruck-nil 
fpiMjuenlly  takes  firo  durinj?  this  oporatiuit:  if  eo,  it  niiist  be  extingni«li«d 
hy  covering"  tho  receiver  with  a  piece  of  boanl  or  a  cloth.  By  this  mode  of 
proceeding;,  all  dan^r  of  explosion  U  avoided.  If,  on  tbe  contrary,  the 
operator  leaves  tlic  receiver  loosely  stopped  for  a  consider.-ible  time — «ay 
oTcr-night — the  mout  dangeroiui  explooions  oftoD  occur  on  taking  it  unii- 
dcr,  maw(o«  of  burning  potasslnm  beinj^tfarown  about  with  great  viulonce. 
This  i«  not  occasioned  by  tho  formutiou  of  an  explosive  sum  {from  ad- 
mixture of  atmospheric  air  with  tho  hydrogen  evolved  in  the  decompMt- 
tion  of  tho  moisture  in  the  air  by  the  potasfiium,  or  with  vapour  of  rock- 
oil):  an  explosive  mixture  of  this  kind  woulil  not  act  so  violently  ot 
wftltcrsuch  quantities  of  matter  about :  moreover,  the  explf»aionfre<|ncntly 
does  not  take  placo  till  after  the  receiver  has  been  opened  fur  some  limo 
and  all  tho  explosive  gas  must  have  escaped.  Tho  eubatance  itself  mnat, 
thercforo,  have  becorao  explosivo  from  the  slow  entrance  of  moist  air:  and 
(bo  increased  rush  of  air  which  follows  the  oponing"  of  the  vessel  either 
canned  inQummation  and  explosion  at  once;  or  that  accident  ocrnre  duriaj; 
the  flcrapinjf  off  of  the  contents  of  the  receiver,  es|>ccially  if  tho  maw  bu 
not  been  carefully  saturated  with  rock-oil. 

[For  an  account  of  these  dangers,  see  cepcci&lly  Pleischl,  ZeiUAr. 
J'hyi.  V.  W.  3,  326.] 

IT  Wiihler  mentions  an  instance  in  which  the  croconaceoua  malt«r, 
aft^r  beiuff  kept  in  a  sealed  tnbo  for  ten  days,  and  then  turned  out  into  a 
dry  porcelaio  basin,  immediately  bvi^tui  to  atuiume  a  pur|>le-red  tint,  and 
in  a  few  fcconds  explmlcd  with  a  tremendous  report,  and  broke  tbe  Teeiel 
topieoea.  {Ann.  rharm.  49,361.)  1i 

Tbe  oontentfl  of  tho  receiver  consist  of  globules  of  potassium  and  a 
carbonaceous  maft>,  which  is  a  mixture  of  jK>la^ium  and  croeonaosoBa 
matter.  Tho  globules  of  potassiuro  must  \k  picked  out  with  a  pair  of 
forceps,  woahcd  with  rock-oil  from  the  black  powder  adhering  to  tbcm, 
and  prcservttl  in  a  slopprod  bottle  under  rock-oil.  The  black  reaidne 
yioldti  mora  potassium  by  disjtitlation  {vid.  a«q.);  or,  if  it  contjuns  bnl 
little  of  tho  metal,  rhodizonato  or  croconiito  of  potash  may  be  jteparated 
from  it  by  digesting  it  in  water.  (Vid.  Rlutduonia  and  Croconic  Acidi.) 

From  the  iron  tube  also,  whicb  shoulil  be  unacnwed  ae  aoon  as  poouble 
from  the  bottlo,  after  it  has  been  taken  ont  of  the  fire,  mote  impure 
poluilam  may  be  scraped  after  it  has  been  cooled,  ntd  the  contents 
eoaked  Jn  rock-oil.  Pleischl  obtained  from  36  uz.  of  carbonised  tartar 
(prodDoed  from  6  lb.  of  tartar)  mixed  with  G  oz.  of  charcoal,  9|oz.  uf 
potassium,  or  l)-2  per  cent.  Krom  9«  lbs.  to  12t)  lbs.  of  coals  were  burned 
daring  the  oi>eratiuu.  tOO  lurts  of  tartar  contain  21  [nrls  of  pota«iiuiii, 
m  tbftt  aboot  ODO-half  is  ohtained.  Much  more  than  thi»  can  hardly  be 
•fleeted,  ooBsideriDg  the  many  sources  of  lose  from  perforation,  the  U*t- 
niation  of  croconaccons  matter,  5ec.,  &c.  In  most  cases  tbe  product  is 
much  less. 

Puri/eathn.  Tho  potassium  obtoinetl  by  the  thtnl  method  if  me* 
dionically,  or,  according  to  some,  chemically  romhined  with  mrbonaceo« 
matter.  The  croconaroous  laatlcr  unitml  with  the  {lotassium  imparts  a 
redd iab-yel low  colour  to  thesolaliou  when  the  potadsium  is  put  into  waler. 
>  J*unjication  by  FiltrtUunu  The  impure  |M)taMtum  is  tied  np  in  a 
ttMB  bog  heated  to  90"  or  65'  (140"  or  1 41)"  P.),  and  pressed  out  with  a 
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,ir  of  wooJen  tonj^f.  (Tlio  lil;ick  rosiJue  atill  cnntaina  potafismm,  irhich 
1)0  rpcovereil  by  JietilUtion.)  The  potaflsiam  llius  jirejuffnl  out,  i«  tis 
free  fruin  carboti  .1«  tlial  which  is  purificil  hy  distill  at  ioiij  but  tbo  loss  by 
oxidation  is  ^rrcntcr,  (Pleij«c'ltl.) 

Pui'i/cnti'iR  Ay  ffixtilhtion.—T\y  this  nietbod  not  only  may  tlie  purer 
portion  of  tho  pota^elum  bo  obtained  quite  free  from  carbon,  but  likevruo 
the  curlM>na<'CoiiH  mms  may  be  made  to  yield  a  considerable  qoantity  of 
the  metal.  Iron  vessels  are  better  adapted  for  tlie  distillation  than  glaan 
vessels.  IntAi  tbo  wide  nock  of  a  wroug!it  or  cftst-iroR  bottto,  a  fliort, 
bent,  pifllol-barret  is  inserted:  the  buttle  is  filled  with  the  potassiam  or 
carbonnceons  mattor^  and  very  slowly  raised  to  a  strong  red  lieat  iii  a 
gmall  air-furnace,  the  tabo  bavin;;  been  previously  iidjusted  in  on  inclined 
position.  The  rock-oil  a<Iherin^  to  the  potae«iuin  passes  over  first  into 
the  glass  veflspl  prepared  to  receive  it,  and  then  tbo  pota.'isium  follows. 
Part  of  the  metal  condenses  in  tho  tube,  so  that  towards  tite  end  of  the 
distillation  the  greater  part  of  tbo  tu)>o  niuift  likewise  bo  surrounded 
with  fire.  To  prevent  the  rock-oil  from  takin!?  fire  in  tlio  ret^eivt-r,  the 
'Tt  neck  of  a  broken  retort  should  bo  adapted  by  means  of  asbestos  lo 

le  end  of  tho  pistol-barrel,  and  pa^ed  into  tho  receiver,  which  it  should 
eloaely  fit,  so  as  to  dip  just  1h>I(iw  tbo  snrfnce  of  the  rock-oil.  Even  when 
the  black  lous  hits  been  aubjected  to  distillation  in  this  manner,  it  may 

ill  give  rise  to  dangerous  explosions  on  being  exposed  to  tbo  air  and 

raped,  after  cooling. 
The  potassium  is  preserved  under  rock-oil  in  very  cloao  vessels  capa- 
ble of  holding  bnt  a  small  quantity  of  air,  or  in  hermetically  sealed  glaas 
tabes. 


Properties.  Silver- white,  with  a  strong  lustro;  specific  gravity 
0'P6507.  (Gay-Uussac  &  Tbonard.)  Crystallizes  by  sublimation  in 
cubcfii  its  cut  surface  also  ebowa  cubical  markings  (Pleiscbl,  ^eitschr. 
Phys.  V.  W.  3,  1):  when  broken,  it  exhibits  small,  shining,  crystallized 
&oes.  (Sir  H.  Davy).— At  0°  it  is  brittle;  a.tW  {GST  Fab.)  soft  as  wax; 
begins  to  melt  at  25"  ( 136*4''  Fab.). — Sublimes  in  green  vapours,  at  a, 
temperature  below  redness.  It  is  a  very  good  conductor  of  heat  and  a 
perfect  conductor  of  electricity.  (H.  Davy.) 

Atomic  weight  of  potassium;  .0D'144.  {Vc\oiue,Compt.  rend,  20,  H7); 
3a  (Maumone.  X  Ann.  Chim.  Pkijs,  18,  41.) 


Compounds  of  Poiatsium. 

Potassium  and  Oxygen. 

A.   Suboxide  of  Potassiuk. 


This  compound  is  formed;  1.     When  potassium  in  thin  laminro  is  left 
in  contact  with  a  f^mall  quantity  of  air  in  a  close  vessel. — 2.  When  prot- 
oxide or  peroxide    of  potaetiiiim  is  heated  with  ])ot.'i«aium.  —  Forms  a 
■  Mnisb-grey  brittle  masB  wlllioul  inctullic  lustic,  exceeding  potassium  in 
tKcific  gravity.     Very  fuEibk'.     Takes  fire  in  the  air  often  at  20°  or  2.i' 
ggo — 77'^  Fah.),  and  becomes  pcroxidized;  decomiioscs  water,  without 
however  taking  fire.  (il.  Davy,  Gay-Lussac  &  Xh^nard.)     Probably,  a 
mere  mixture  of  potassium  and  [K>tasL. 


B.    PoTua.    Ka 
Find  r<y«M>  U  Oaii,  KmK,  ft(mm$,  OxyJ*  d*  Fttamttm, 
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Prttptrtie*.  Grey,  solid  ?iibelanc«,  without  racUllie  Instre,  brittle,  and 
karing  a  conchoidaf  fmntara;  har()nr  ancl  npparpntly  also  heuTifir  Umn 
the  liydmto  of  potash.  It  melts  a  littlo  above  a  red  be»t,  but  rolatiUzes 
only  at  a  toij  bigb  temperature.  (H.  D»yy.)  Specific  gravity  about 
=  2656  (Karsten).  Inodarotis;  highly  caoatlc  to  the  taate,  and,  when 
combined  with  water,  the  most  dc^trDctiTO  of  all  alkalis  in  its  octiuD  i>n 
organic  eubataocw.  In  solution,  it  restorca  the  blue  colour  of  tiocturo  of 
litmtiR  reddened  by  acids,  and  turns  an  infusion  of  logwood  red,  an 
infiuiion  of  violetfl  or  red  cabbnge,  groen,  and  an  infusion  of  tumierio, 
reddi'^h-brown.  The  limits  of  these  reactions  on  paper  coloured  with  the 
ilifferent  infusions  arc  found  at  the  following  degreej  of  dilution.  Red 
eabbagu  :  one  part  of  anltydroua  potash  dissolved  in  IJUUU  parts  of  water: 
Logwood;  one  pt.  in  24,U0O  pta.  of  water:  Turmeric;  one  pt.  in  36,000 
pU.  of  water;  and  red  litmus  paper;  one  pt.  in  75,000  pta.  of  water, 
larting,  Journ.  pr.  Chcm.  22,  49.) — A  solution  of  potash,  not  too 
lute,  gives  a  precipitate  with  the  following  substances.  Perchloric 
tcid:  a  crystalline  proci])ilato  of  ]H?rchU)rato  of  potash.  If^roAuonilicic 
tcid  in  excea:  a  transparent,  ^latinous  precipitate  of  double  nuorido  of 
jicium  and  potaAsiam:  tbis  precipitate  is  not  very  distinct,  but  becomes 
and  more  risible  on  tbu  addition  of  ammonia.  Concentrated 
DtJon  of  Sulphate  of  Alumina  in  excess  produces,  after  the  addition  of 
id,  a  or^'stalline  precipitate  of  octobedral  alum.  Solution  of  Jii- 
d«  of  Platinum:  pale  yellow,  and  finely  dirided,  or — wben  it  comes 
'oat  more  slowly— orang6<olo  a  red,  crystuHine  precipitate  of  double  chloride 
of  platinum  and  potassiam. — Omccntratcd  JHilution  of  Tartaric  Acid  in 
exoen:  ciystallino  preciiiitato  of  bi-tartrato  of  potush.— C'«W»a:o^itf  Acid: 
yellow  uecdlos  of  carbuKotato  of  potaab.  If  the  solution  of  potash  ia 
ntoch  diluted,  tbe  pr(x:lpitatca  ap])enr  only  after  a  con^iderablo  time— «ad 
not  at  all,  when  the  dilution  is  carried  to  a  still  greater  extent. 

Cskalation.  DerxeUus,      Sir  II.  Dary.      Tb^nard, 

K  . 39-2    8305    830484    „ 85    _    B3-371 

O  8-0    16-95    16-9416    15    „    16-620 

KO    ....».,  47-2    10000    100-0000 100    -  lOOOUO 

(KO  =^  489*92  +  100  -^  589-92.    BcrzcUai.) 

DeeompotUwn.^X,  By  electricity. — 2.  By  iron  or  zinc  at  a  wbito 
heat. — 3.  By  cHnrco:il  al  a  wlijte  licat. — 4.  At  a  red  beat,  by  cldonno, 
into  chloride  of  potasaiinii  and  oxy^n  {Sdi.  8): — by  fiulpbur,  into  sul- 
phide of  potasniuni  Bucl  sulphate  of  potash  :^by  phut>phonk!,  iiUo  phos- 
Dhide  of  potassium  and  pboepbato  of  potaah. 

ComhtnatioM.    a,  Witli  water. 

a.  Hydrate  op  Potash.     Caustic,  Lapis  camticus. 

Formed  by  exposing  jKitasilnin  to  inoiat  air. — One  atom  of  anhydron« 
otash  mixed  with  one  atom  of  watcr^  evolves  sufiioicnt  htmt  to  fuse  the 
^drate  which  is  produced,  and  rai.tc  it  to  redness.  (Berzetine.) 

Preparat'ifm.  1.  From  carbonate  of  potash.  lo  an  iron  vessel 
ovided  with  a  closely  fitting  cover,  one  part  of  carbr>nato  of  pot.i*!li  is 
_ated  with  12  parts  of  water  till  it  boils ;  and  slalicd  limp — made  by 
Bixing  \  pw.  of  burned  lime  with  3  parts  of  warm  water,  and  keeping 
*;  in  a  covered  pan  till  the  lime  is  redcred  to  a  soft  powder^is  tbcn 
iJed  by  degrees.  After  each  addition  of  staked  Hme,  the  mixture  is 
Dilcd  for  a  few  minutes,  in  order  ibaL  (he  earbonatu  of  lime  may  become 
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dense,  and  fall  down  readily  to  tho  bottom.  Wbcn  oil  ttio  lioie  has  licon 
addt^d,  tliL*  wliule  is  boiled  fur  a  quarter  of  an  hour,  with  ibe  corcr  on,  and 
left  for  the  lime,  Ac.  to  settle  down.  The  catiDtic  solution — which  shonld 
no  lonicrcr  pScrresco,  when  nourcd  into  hydrocblorio  acid,  or  ffivo  anr,  or 
Tory  little  clondineos  with  lime  water,  (if  otherwise,  longer  boiling,  and 
perhaps,  alt^o,  an  addition  of  milk  of  limo  U  requisite)  ib  then  drawn  off 
into  stoppered  IwtlleH,  by  a  syphon  Bret  filled  with  water.  The  ro«iduo 
is  once  or  twice  boiled  fur  h:ilf  an  hour  witb  a  t<uiall  quantity  of  water, 
and  the  remaining  portion  of  potash  Bejtaraie<l  by  mibsidence  and  dccaii- 
tatiou.  The  rest  of  the  lime  i»  ticpositod  in  the  stoppered  bottles.  Tho 
dtoantcd  solution  is  firbt  rapidly  concentrated  in  covcrc<l  iron  j>ota;  and 
if  it  becomea  turbid^  set  aside  m  stop|H?rod  vessels,  and  then  dooaiitf^I,- 
and  lastly,  niptdly  boiled  down  in  a  eilvor  bo^in,  till  tho  oily  hydmlc 
which  reinainit  begins  to  ovaporate  aa  a  whole  in  white  cluudii.  (Vid, 
Mohr,  Jnn.  P/utrm.  23,  338.) 

If  tho  limo  which  Is  put  into  the  Boluliou  of  carbonuto  of  potash  is  not 
slaked  bnt  merely  pounded,  it  does  nut  dilTuso  itself  properly  through  tho 
liqniJ,  and  the  greater  part  is  rendered  useless,  so  that  a  much  larger 
quantity  is  required  to  withdraw  tho  carbonic  acid,  and  the  !>cparatiun  of 
too  nlknli  from  the  calcareous  precipitate  is  thereby  rendered  ranch  nioro 
difficult.  To  eudnro  the  complete  6C|>aration  of  the  carbonic  acid  fnini  tho 
potAsh,  it  is  necewary  to  umi  a  coni<iderablo  quantity  of  water.  Wlien  ^ 
only  4  parts  of  water  are  need  to  1  part  of  carbonate  of  potash,  no  decom-  ■ 
position  takes  place;  and  a  concentrated  solution  of  caustic  potash  with- 
draws  the  acid  fn^'Ui  carbonate  of  limo.  (Liebig,  I.,  124.)  When  ono  part 
of  carbonate  of  (lotash  dissolved  in  4  parts  of  water  is  boiled  with  hydrate 
of  limo,  it  gives  op  only  }  of  its  carbonic  acid;  with  5  parts  of  water,  |f ; 
and  with  8  part^,  almost  the  whole.  (Watson,  Phil.  Mag.  J.  3,  314.) 
Kvcn  with  10  parts  of  water  to  1  part  of  carbonate  of  potash,  tho  carbiinio 
acid  is  not  entirely  separated;  but  with  50  ports  of  water  tho  separatiim 
is  complete.  (Mltscherlich,  Lthrh.  2,  15.)  The  limo  may  also  bo  mixed 
with  the  solution  of  carbonate  of  pota-sh  at  ordinary  temperatures,  and  tho 
liquid  set  aside  in  stoppered  vessels;  but  then  the  decomposition  prt>cef(U 
more  slowly,  and  frequent  shaking  is  Peqairol;  moreover,  the  carbonatj;)  of 
lime  is  U'xs  dense  than  when  the  liquitl  is  builoil,  and  cnnsof^uently  the 
dccontation  is  more  difficult.  It  is  to  l>c  observed  also  that  carbonttte  uf 
potash  almost  always  contains  silica,  which  is  not  precipitated  at  ordiiuiry 
temperature*,  but  completely  by  sutHcient  Iwiling;  for  it  then  forms  an 
infoluhic  compound  with  tho  excess  of  lime  and  tho  potash.  Any  alumina 
whirl)  mov  perchance  be  present  is  aeparated  in  tho  Himo  way.  (  Vid. 
Bucholx,  fiuthnih.  1812, 156;  Dnberelner,  Schyi.  10, 1 13.)  It  ii  Mtor  to 
decuul  the  solutiou  than  to  loiter  it  through  »  eono  of  bleached  linen; 
becau.^  the  alkali  extracts  certain  nmttcra  from  the  linen  which  cidoor 
tlie  liquid  yellow,  and  also  because  in  filtering,  it  is  letts  easy  to  gtuird 
waiiut  aoeeas  of  uir.  As  the  alkaline  solution  absorb*  carbonic  acid  fron 
toe  atnoipbore  Tory  greedily,  the  air  must  bo  k&p(  from  it  as  mnoh  m 
possible.  A  portion  of  carbonic  acid  is  atwavs  r«absotbod  during  ovaikub- 
iion,  unices  this  proeo«s  is  performe<l  in  a  s)lT«r  TMstl  fitt««l  with  a  heiid. 
W'hcn  the  cauxtie  solution  is  cvafionLtcil  ilown  to  an  oily  consihtcnco,  the 
prmtcr  [mrt  of  the  carl>onate  separates  in  soli<l  particles,  which  swim  on 
the  snrfacr,  an<l  ran  then  ho  taken  off  hy  means  of  a  spatula.  If  crude 
potash  or  pcarla^^h  ia  used  iustco'l  of  imre  c&rbunate  of  (hiIocIi,  the  hyilratfi 
of  potash  pr<Klucod  coutaitiii  tLt«  <-iil'>rido  of  potusaium  and  sulphate  of 
potdah  present  in  the  original  suhstaoce.     Hence,  to  obtain  hydrate  of 
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inttub  in  tt  pure  state,  it  U  necosjjary  to  mska  use  of  pnrc  cnrbonato  of 
polaeli.  AocorJin;^  to  BcriKollctV  \n»n,  liowevor,  tulcrally  puro  livilmt© 
of  p>tash — tlio  Potcuve  f\  faicooC — maybe  obtained  fmui  impure  carbotifttc. 
{Crell.  Ann.  1786,  2,  211.)  Tbo  caustic  solution,  obUiined  as  above,  is 
evaporated  to  the  tliickuc3-s  of  ''yriip,  tfbnkcn  in  iiio&o  vciweU  with  \  of  xia 
Tolnmc  of  alcohol,  und  tlic  ttilxturu  left  to  settle.  Tu*o  strata  are  formed: 
the  lower  sbnitutn  is  au  aqiicous  tjulution  of  chloride  of  potoasium,  carbo- 
nate aud  sulpliate  of  potash,  tu<^ther  with  a  portion  of  caustic  potat^li, 
and  Teat«  on  a  precipitate  whicb  may  contain  lime,  oxide  of  iron,  and  buI- 
pbato  uf  potash;  the  upper  etratuni  is  a  eolutioa  of  cau^ftio  potatih  xvith 
Bonie  chloride  of  potassium  In  alcohol.  This  is  pourcl  oft',  ami  freed  from 
the  greater  part  of  the  spirit,  by  distillation  in  a  silver  vessel  furnished 
with  a  Etill-hcad,  and  boiled  down  in  a  silver  basin  till  the  hydrate  begins 
l«  sublime.  The  resinous  matter  produced  by  tlie  decomposition  of  tlio 
alcohol,  and  found  swimming  on  tbo  surfiice,  is  then  removi^  and  tho 
hydrate  poured  out  on  platcf.  It  is  free  froui  sulphato  uf  pota«L,  but  con- 
tains chloride  of  puladijium,  aud  traces  of  carbonate  aud  acutato  of  pola«b. 

2,  From  sulphate  of  potash. — Powdered  crystals  of  aulphato  of 
"^  jffe  Uissolred  in  a  concentrated  solution  of  baryta  till  a  small 

^hi  the  liquid  taken  fur  trial  gives  a  precipitate  with  chloride 

of  barium,  to  which  hydrochloric  acid  ha^  been  aildcd  in  large  exccea 
proof  that  some  sulpliato  of  pot.i'sli  istill  rcumins  umlecom posed. 
ari'ta- water  is  tlien  carefully  added  iu  sutlicient  quantity  just 
decomiwse  the  sulphate,  or  still  better,  slightly  in  excess.  The 
Bt«d  solution  is  then  evaporated,  duriug  which  proce^ita  the  small 
I  of  baryta  is  precipitated  by  the  carbonic  acid  iu  tho  air.  (Schubert, 
,  pr.  Chem,  26,  117.)  This  mettiod  is  more  expensive,  but  yields — pro- 
■ided  the  baryta-water  ia  good — a  pure  preparation,  since  sulphate  of 
potash  is  more  readily  obtaiued  in  a  state  of  perfect  purity  than  the 
I  carbonate. 
[  Hydrate  of  potash  is  preserved  ia  air-tight  glass  bottles. 

^^V  TmjntritUi.  Curhonaie  o/linu,  originating  from  imperfect  decantation; 
^^^Dzidi  of  lifin,  when  the  caustic  solution  is  evaporated  in  an  iron  vessel  to 
^^pnob  au  extent,  that  it  begins  to  act  upon  the  irou.     These,  together  with 

Mother  iaaoluhle  substances  arc i<leri tally  present,  rotnaiii  Whind  when  tho 
'        potnsh   is  dissolved  iu  water.     Perosid*  of  PoiaMium :  Formed  in  small 

quantity',  towards  the  end  of  the  evaporation  when   conducted   in  the 

air.  It  is  owing  to  thn  presenca  of  this  substance,  that  the  hydrate  of 
I  potash,  when  dissolved  iu  water,  gives  off  oxygen  gas.  The  Inpis  cam- 
^^-licui  of  the  surgeon,  which  is  prepared  by  cvaporatlnu  in  iron  vessels, 
^^k^'olvcfi  a  considorablo  quantity  of  oxygen,  the  amount  of  which  ap|iears 
^'to  be  in  ilirect  ratio  with  that  of  the  oxide  of  iron,  which  is  separated 
r  whoD  the  potash  is  dissolved  in  water.  (Graltam,  Edinb.  J.  of  So.  7,  1B7; 
I        J.  Davy,  -V.  EdinL  Phil.  J.  6,  132.)     [This  connexion  with  the  oxido  of 

iron  suggest*  the  supiiusition  that  ferrate  of  iron  is  formeiL]  Carboixtte  of 
fot<uh:  The  solution  eifcrvesces  with  acids, — Sulphate  of  PotasU:  Chlo- 

Sfidc  of  barium,  with  excess  of  dilute  hydrochloric  acid,  gives  a  jirecipitate. 
^filoride  of  Potassium:  A  precipitate  produced  oven  when  the  liquid  is 

Ircry  dilute,  with  a  solution  of  silver,  nitric  acid  being  added  in  excess.— 

KUrati  of  Potash  :  Gives  tho  reactions  of  the  nitrates.  (II..  401.) — Crrlain 
'<s  of  tke  Aeary  meiaU:  Tho  solution,  supersaturated  with  acetic  acid, 

'gives  a  precipitate  with  sulphuretted  hydrogon  or  sulphido  of  auuuouium. 
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m.  H  jdnUt  of  potash  is  %  white,  hux],  brittle  mbstanee,  harioff  a  specifle 

:  gmrit^  of  2*1  (Diiltou).  and  often  a  fibrotu  teztare.     It  melU  below  ?«]< 

'  BMa,  Kirmiiig  on  oilj  li<iaid,  clear  as  water,  which  Tolatilix^s  at  a  full  red 

beat  io  white  pnogmt  rapovra.     Hrdrate  of  puLaah  healed  on  plaliaam- 

I  wiro,  oolonrs  tlio  blowpipe  flame  riolet.  (Fticbs.) 


H.  Dmrj.     Gmj.lauae  &  TWnvd. 
M  to  82     „.     8l-»  to  m»    ™ 
17—  18    ....     IS'U— 30*78    - 


BerthoUM.  DwwL 
M'9C  ..M  7S  to  n 
I»-W     ..-    87—28 


60*S  100    „.  100—100 


lOO'OO— lOOiW 


100-00 


100— IN 


Tbe  amonnt  of  wat^  prewnt  in  hydrate  of  potash  is  beat  fonnt]  from 

tlif  toM  of  weight  which  it  nstaios  when  heated  to  rodoeaa  with  a  knowi 

t  quntitr  of  Titre6ed  boncic  or  silicic  acid.     Bj  i^ition  in  contact  with 

Ntaroofti  it  iji  oooTerted — aeoording  to  Buasj  ( J.  /'A/irm.  8,  266)  witb 

ovoIdUoo  of  carburetted  hydngen  (t) — into  carbonate  of  potaah. 

0,  Crtstallizxo  Potasu.     Camttic  Sait. — CryrtalUses  on  cooling 

from  a  conoentratod  ■olatioo  of  caoatic  potash.  (Luwiti.  Crfll.  A  nn.  1 796, 

1.  30(J.)     Transparent,  ooloarlcai,  rerr  aente  rhombohcdronB  with  tron- 

tonntnal  tdgm.    When  fdacM  in  ranio  orer  oil  of  vitriol,  it 

PtIBozeioea  to  an  opaone  nass,  oonsistittg  of  78*0  parts  of  potaeh  and  3M 

[  portA  of  water.  (Ph.  Walter,  Po^j.  39,  192.) 

CalenUtioA.  Wallv. 

KO  __....     47-2     „     51*19  ...._    «•« 
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y.  AatTBOVB  SoLirrtoN  of  Potash.     CatuUc^lmHon,  SoaphoUeri  Ary, 

mri^trAai/tgtf  woA  at  a  certain   dw<e«   of  ooDroutrnlion,    Meuter- 

^ir. — Potaeh,  kjdrato  of  pola«h,  and  erfrstalUaed  pot4£h    (lelkiacdco 

rapltlly  in  thn  nir;  the  first  two  diasolta  in  water  with   ronsideraltle 

t\m>  n\  lrn)|M^mturo;  tho  rn'stals  prodoee  great  cold.     Uydnite  nx  pota«h 

i»e«luirM  but  half  it*  weight  of  cold  water  to  dlnolre   it.    (Ldwitx.^  " 

l}>rr|ianitioii.  (III.,  11 — \3.)    The  eolation  is  kept  in  Imttlca  with  iCrlani 

liOork  itoppnr*.    In  either  ease»  none  of  the  eolation  ihould  toach  tJ^e  Mop- 

l.^rs;  for  ihoAc  of  glau  betome  in  a  short  tine  »  strongly  cemented  in, 

itliat  tlicy  cannot  ajfAiii  he  vithJrawn;  and  corks  corrode  and  impart  a 

'  bri>)vn  colour  to  thti  litjuid.     When  bottlcf  made  of  white  glass  ore  used 

to  cikiitnin  the  solution,  thcv  frc-qnently  crack  in  all  directions.     After 

boing  long  kepi,  the  liquid  ohon  deposits  brown i»h-wh it e  flakes.     These 

l%t*ro  found  hy  the  aiilhor  to  con»t»t  of  pilica,  with  small  <|DantHieB  of 

'^tluiiilnii,  lime,   |K>ta<li.  oxido  of  iron,  and  a  trace  of  oxide  of  copper 

(Qntclin),  itnd  nrt*  prDtxiMy  prodnecd  by  the  arlion  of  the  potash  on  the 

glnsa. 

Cdlnurloss  liquid,  harinc-,  when  hitfiilr  concentrated,  an  oilycMidsl- 
onen  an<l  rriUKiili>mbli>  ilvnmtr-  A  fiolntlon  nade  with  eiioal  partd  uf 
hyilrnti'  uf  |t.ita»h  and  water  does  ni-t  freett  at  —54  (—65'  t.).  (Onrtoo. 
ftlttnoati.)     One  niea«nro  of  solntion  of  potash  of  22*  Bm.  t  ii 

one  meojiiirp  of  water  andergoe«  a  eondcneation  araoonting  to  i>  k- 

vuluiiiii  nf  the  water:  and  nil  tho  air  present  in  the  water  i»  axpatled* 
VMi.  .fnn.  CAtM.  Vhyt.  50,303.) 
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Quantity  of  Anhjdri>v4  PoUith  coniaimd  m  ^iiCtdfU  0/  Pottuh  of 
vari<nti  dcnntia. 


(Dolton,  S^Bitm 

2, 291.) 

(Tiboeniuuiii«  N.  TV,  18,  2,  5) 

;  at  15*. 

ty^gr.            P>lukpM<*nL    BoUlaff»»Ui. 

Mf.ft. 

PotubpticcM. 

8».p. 

Ttutk  p«  c«it. 

3ft'9 

129!)* 

1-3300 

28-290 

M437     . 

— ..     14-145 

1  3131 

27158 

1-1308     . 

...„.     IS-OIS 

a^ 

SA-8 

„     123-9 

1-2968 

26-027 

1-1182     . 

«.„.  n-BW 

!•«  

34-4 

I-2B0& 

84-895 

1-I0A9     . 

-..„     I«7M 

x-»  

3a*4 

1  2CIS 

......     23-764 

1-0938     . 

.....    9-ei9 

I'M  ....... 

39-4 

112-2 

1  2(93 

22632 

1-0819     . 

S-467 

1-33    „. 

26-3 

109-* 

1-2342 

1-0703     . 

7-355 

1-18    

23*4 

I  -2268 

20-935 

1-0&89     . 

«>224 

i*4a  

19-5 

104-4 

1-2122 

19-803 

10478     . 

......       5-002 

1*19    

16-2 

11979 

., 18-671 

I"03fi9     . 

3-961 

l-l»  

13-0 

1-1839 

17540 

1-02C0     . 

.....       2-829 

1-11  *...« 

9-fi 

101-1 

1-1702 

16-408 

1-0153     . 

«....      1-697 

11»6     

4-7 

lOOa 

vnos 

ia-277 

1-0050     . 

0-5658 

II  With  acida  potasli  forma  tlie  Potabh-Saltb.    Of  nil  bues,  it  pos- 

MSttbe  strongest  aflinity  for  the  greater  uuinber  ttf  iicitU,  imd  next  to 

ammonia  neiitralizca  them  moat  completely,  so  that  in  ealts  formed  with 

the  weaker  nciila,  the  alkaline  reaction  of  the  ba.so  jircdumioatea.     Tho 

poCadi-saltB  arc  colourless  when  the  acid  itself  is  so.     They  are  fixed  in 

the  fire,  untesa  th«  acid  in  combination  with  the  potash  bos  rery  little 

affinity  for  it  nr  is  readily  decomrioaed.     Salta  of  potaah  impart  a  violet 

eoloar  to  the  blowpipe  flanio  on  platinum  wire.  (Fuchs.)     Alcohul  hcutod 

with  A  salt  of  potash  in  powdor  and  then  set  on  firo  burc8  with  a  blue  or 

Tiolet  flatQo.  (H.  Uo.sc.)     The  .salts  giro  a  blue  colour  to  a  bead  of  borax 

in  which  pure  oxide  of  nickel  is  di3#4)lvcc].  (Harkort,  Po<;ff.  0, 182.)  They 

yield  no  precipitate  when  melted  with  carbonate  of  soda  on  platinum  foil. 

(Bcrzelius.)     All  pata5h-«a1t8  arc  soluble  in  water,  and  for  tho  most  part 

readily  so.     The  t^olution  of  a  salt  of ^  potash,  when  very  dilute^  gives 

a  precipitate  with  other  liquids  only  when  the  acid  combined  with  the 

potash  forms  an  iusolublo  oonipouii<l  with  the  substance  added  or  with  a 

|H)rtion  of  it — or  when  the  acid  is  itself  sot  free,  and  is  intiolublc  ia  that 

state.      A  coDcentratod   solution,  ou   tho  contrary,  exhibits   the   samo 

reactions  aa  a  nolutioii  of  putadh  (p.  11),  uauiuly,  with  perchloric  acid, 

tartario  aeid^  t-arlmzotic  acid,  sulphate  of  alumina,  hydrofiuusilicio  acid, 

and  chloride  of  platinum,  th6  reagents  being  uscl  in  tho  concentrated 

Mate.     In  the  case  of  tartaric  acid,  an  cxcosii  of  sulphuric,  hydrochloric, 

or  nitric  acid  interferrs  with  tho  apjjpurance  of  the  precipitate.     Those 

nlta  of  pot:i«h,  which  would  throw  down  tho  aluminn  from  alum  (for 

iimtancr^,  thf  rarbouate).  must  bu  previously  mixrd  with  Bulphuric  acid. 

If  nitrate  of  iK>ta*h  is  dif^olved  in  so  much  water  that  205  parts  of  water 

contain  only  1  part  of  potiii-h,  chlortdo  of  platinum  will  still  pro-luce  a  pre- 

eipitate;  with  2lOi«irtsof  wntcrthls  effect  no  longer  talres  place.    Again; 

tartaric  acid  acts  with  22U  jKirts  of  water  to  1  part  of  potash,  but  not  with 

130  part*.  (Hartiug,  J.  jn:  Chftn.  22,  49.)     With  solution  of  sulplmto  of 

potash,  tho  limibi  of  reaction  are  1  part  of  potash  iu  200  part**  of  water 

tor  ohluride  of  pLi,tinum,  and  40U  parts  of  water  for  tartaric  acid.  (Las- 

■■igne,  J.  Chim.  Med.  8,  5*27.) 

PotA-ih  formfl  double  taUs  with  ammonia,  soda,  magnesia,  tho  prot- 
oxide nod  woMoi-oxi'le  of  cerium,  ^ttria,  alumina,  thorina,  zirconia,  the 
•esqni-oxidw  of  chromium  and  unmium,  the  protoxide  and  scstjui-oxido  of 
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m&Dgaocw,  ftew]ui-oxi<lc  of  antimony,  the  oxides  of  zinc,  an'l  caJmiom, 
tho  proLoxido  and   seaqat-oxide  of  iron,  protoxide  of  cobalt,  oxide  of ' 
nickul,  the  ili-oxide  and  protoxide  of  copjicr,  protoxido  of  mercory,  oxide 
of  silver,  tcroxido  of  goltl,  the  protoxido  and  bi-oxido  of  platinum,  bi-oxide 
of  pallatlium,  Rcecjui-oxtdc  of  rhudiuiii  uud  setiuui-oxide  of  iridium. 

c.  Potash  combines  with  the  eurth»,  forming  vitreous  and  other  com* 
pounds,  and  also  various  minerals. 

d.  With  many  oxides  of  the  heavy  metals,  not  having  an  acid  clia- 
netcr,  Bomctimea  in  the  dry,  eometimes  in  the  wet  way,  namely,  with  the 
oxidea  of  zinc,  tin,  Ico'l  and  gold. 

f.  With  ftovoral  organio-bodies  not  pouessed  of  acid  pr(^)erticej  for 
instanco,  with  alcohol. 


C,    Peroxide  op  Potassium.     KO', 

DiaooTcred  by  Gay-Liuuao  &  Thenard. — Formaiion  and  Prepaifstiom, 
1.  Pobusium  takes  tire  in  air  or  oxygflu*gaa  at  tom]>eraturett  between  60' 
and  fiO**  (provided  the  metallic  Burfncc  is  renewed),  and  bums  with  a 
dazzling  white  or  red  (lame,  |>rotlucing  ]>croxi<le  of  potossinm.  Platinum 
or  silver-foil,  covered  with  fused  chloride  of  potassium,  may  be  udod  as  a 
snpport. — 2.  Peroxide  of  potassium  is  likewise  formed  by  the  combtutun 
of  the  suboxide,  or  when  anhydrous  potoflb  nr  hydrate  of  potash  (or  tho 
hydrate  mixed  with  potastjium:  H.  Vavjf)  is  heated  to  redness  for  %  JoBf 
ttmc  in  dry  oxygen-gas. — 3.  Impure  pcroxiilu  of  potassium  may  be 
obtained  by  gently  heating  potassium  in  nitrous  or  nitric  oxide  gas  or 
vith  nitre  or  oertam  mt'laltio  oxidesj  also  by  the  ignition  of  nitre.  ^Usy- 
Laaaa«  &  Thenard.) 

Properiv<9,  Orange-yellow.  Fuses  somewhat  less  easily  thau  faydnM 
of  jHitiLsh  to  a  brown  traiis]>arcnt  oil,  and  crystallizes  in  scales  on  cooUog. 
(Oay-Lussac  &  Th6oard.) 

CalralsHon.  Gbjt-Liumc  tt  Tli^iuuil. 

K 39-2 62-03     6& 

30    84-0     3;-97     „ 3S 

KO" ™ 6S*2    lOOOO    100 

JCVeompMtVtoni.  1.  By  a  white  heat,  into  potash  and  oxygen. 
(H.  Davy.) — 2.  By  water  at  onlinary  temixsraturei,  with  eflt*rvcsc«:nc«, 
and  production  of  heat,  into  oxygen  and  solution  of  potash;  by  earboaio 
acid  iir  hydrochloric  acid  gn,s  aided  by  heat,  into  oxygen  and  oarbonatfl 
of  potash,  or  oxygon,  water,  and  chloride  of  poUiaflium.^-d.  By  coinbi^ 
tible  bodies.  —  Heated  in  hydrogen  gas  it  is  converted,  without  incBD* 
deflcence,  into  hydrate  of  potnsh  and  water.  Ignited  with  obarooal  it 
yicliU  cnrbonato  of  potaeb,  the  change  being  accompanied  by  vivid  oom- 
bufttion.  It  acts  in  a  similar  manner  on  reisin,  wood,  or  albumen-  With 
photplionis  it  forms  phosphate  of  potash,  the  action  being  attended  with  tli« 
mnfit  vivid  e(imbu.7«tion;  with  sulphur,  it  formssulphatoof  puUuhaadafnttU 
quantity  of  sulphide  of  potoiisinm,  the  combustion  in  this  case  being  Imp 
vivid.  H(mtcd  in  ifulpliuroiis  acid  gas,  it  inflames  and  yields  sulphate  of 
potjudi  and  nxygcn  goa.  When  it  is  heatctl  in  phoephurcttcd  or  sulphn* 
ntCVfl  hydrogun  ^as,  phuephide,  or  sulphide  of  potassiom  is  fonuod, 
tkooompanied  Ly  flauic;  heated  in  nitrous  gas,  it  forms  nitrite  of  |Kila»h 
ftod  hypouilrio  acid  vapour.     By  heating  it  iu  ammouiacal  gas,  hydrate 


I 


DYDRIDE  OF  POTASSa'M. 


of  potasli  and  nitrogen  gas  are  obtained  iritbout  any  evolation  of  ligbt 
and  beat.     It  oxidizes  {lotassium*  ar&euJc,  antiiuuny,  tin,  iinc,  auj  cojtjwr 
with  incindescence,  iind  bisnmtb,  lead,  and  iron,  and  even  silrer  and  plo- 
^hIuuiu  without  iQcaudescence.  (Gay-Losfiao  &  Thcnard.) 


FoTASRltJM    AND    HtDROGEN. 

Hi/dride  of  Potamum  f 


. fire  in 

■Bame, 


Potassium  heated  not  quito  to  rcdnei^  in  puro  hydrogen  gas  absorbs 
about  I  as  much  nf  this  g;is  as   it  would  liave  evolved  by  contact  with 
water,  and  is  converted  into  a  grey  jmwdcr,  without  metallic  hidtre,  and 
infoaible  below  a  red-heat.     At  a  red   heat  it  is  resolved  into  jHjtoii- 
sinm  and  hydrogen  gas;  and  by  mercury,  especially  if  hot,  it  is  converted 
into  hydro;^on  gae  and  an  amalgam  of  putaesiuiii.     It  inflames  sponta- 
tQiuly  ID  the  air.     With  water  it  evolveii  about  |  as  much  liydrogen  as 
le  poCaasium  contained  in  it  would  have  eot  free;  it  likewise  takes  fire 
wuter.  (Gay-Lu8sac  St  Thcuard.)     Sir  H.  Davy  denies  the  cxiatence 
this  body.—Jacqnelain  (Ann.    Chim.    Phys.    74,   203,)    confirms  its 
irtCDt-e,  and  founds  upon  this  absorption  of  hydrogen  by  potu^sium,  a 
thod  of  separating  hydrogen  from  marsh  gas  and  olefiant  gas. 
When  potassium  is  heated  In  hydrogen  gas,  the  hydrogen  acquires 
i«  property  of  inflaming  in  the  air  and  burning  with  a  brilliant  flame 
id  formation  of  alkaline  fumes;  but  as  it  cools,  it  deposits  the  potas- 
lium  and  loses    its   power  of  spontaneous    combustion.  ( H.    Davy.) — 
In  the  preparation  of  potn.'isium  from  hydrate  of  potash  and  iron-fiJing?, 
a    colourless  gas  is  produced   which   is   heavier  than   hydrogen,    takes 
fire  in  the  air  at  ordinary  teinperatnres,  and  burns  with  n  pale  yellow 
"  ,me,  forming  water  and  potiu^h; — if  left  to  itself  fur  a  few  hours,  or 
in  contact  with  water,  it  loses  a  iH)rtion  of  its  potassium^  and  with 
It,  the  power  of  taking  fire  at  ordinary  temjwratures,  even  though  it  still 
retaius  a  portion  of  the  polas-iium.  (Senienttni.)     This  gas,  Semcntini  re- 
gards as  potas^uretted  hydrogen  giu;  it  is  liowover  cousidered  by  Bcr- 
letins  and  Brunscr  as  hydrogen  gas  iu  which  the  vapour  of  potassium  is 
simply  diffused,  so  that  it  is  again  deposited  on  cooting. 


PoTASsiuu  jUiD  Carbon*. 
A.     Carhidc  of  Pokusiwn  i 

Charcoal,  exposed  to  a  red  heat  in  contact  with  potassium, — at  which 
temperature  the  potaiwium  if  alone  mu&t  have  been  votatilized,^-effer- 
vesccs  afterwards  with  water.  (H.  Davy.)  Perhaps  several  of  those 
carbonaceous  substances,  which  inllumo  spontaneously  in  the  air  (pyro- 
phoric  diarcoals,  as  they  are  called)  are  carbides  of  potassium. — The 
black  mass  also,  which  passes  over  iu  the  preparation  of  potastiiiira  by 
Curaiidau's  or  Brunner's  method,  is  regarded  by  Berzelius  as  u  carbide  uf 
potasBium.      [Probably,  for  the  most  part,  belonging  to  the  croconaceous 

ttter.] 
: 


?0l.   III. 
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B.    Carbokats  of  Potasb. 

Simple  CAABOKAra.— it<in«,   vnsatiirat€d  OarUynatt  of  PaUMk, 

(Berlbollct)  Mild,  aerated  ye<jtiai}U  Alkali,  SalU  of  Tartar,  Purijled 
yolasli,  Pcarl<i»h'f  Alkali  veffetahile  /xam,  Hal  tartarij  Cinera  elawtlhti 
ourati. 

Prfpartttion. — 1.  Crude  Pola$ft.     From   the  asbee  of  inUnd-pliuiU, 

onsiating  cluc0y  uf  ctirlKjnatr,  8ulplmtc,  nnJ  nilica-to  of  poUunIi,  cUlurlile 

rof  potauiain,  carbonate  and  pliDxphato  of  lime,  magnesia,  alumina,  tiilica 

ana  the  oxides  of  iron  of  manganese.       The   ashes  [are  soaked   io  tube 

of   trater,   wliich   ohietly  dissolves   the   fonr   firai   mentioned  snlialanMl 

(amounting  to  between  5  and  .12  per  cent,  of  tbe  afih).     Th«  alkaliM 

solution  15  then  boiled  down  in   iron  pans  to  sncb  a  degree  of  coiiKai- 

tration  that  it  solidifies  to  a  brown  mass  on  cooling.       The  broicn  coloor 

proceeds  from  organic  matter  extracted  from  the  woody  fibre  atill  prrtctit 

in  the  ash,  from  tho  woud  of  tbe  tnbs,  and  from  the  straw  vbteh  is  pot 

round   tbe  eoclt.t  ii¥ed   in  drawing  tbe  ley  from  tbe  tubn.     Tbe  crude 

ipotaflh  thod  obtained  U  heated  to  reiluess  on  tbe  terel  hearth  of  a  revvr- 

Deratory  furnace,  over  which  tbe  flame  phiy^,  and  constantly  stirred  about 

with  an  iron  rod  till  all  tho  water  \e  drawn  off,  and   the  organic  matter 

cinsumed  :    Burnt  or   eaici7*ed  PotanA,   Ciruret  cfavelhti.       This  vA- 

ftOM  oontaios,  be«ides  carbonate  oi  potash,  i^ereral  impurities^  soae  of 

{-which  are  insoluble  In  water:  viz.,  tubes,  charcoal,  small  stones  from  thi 

anaos,  kf.;  and  some  euluble  in  water:  viz..  a  large  quantity  of  cfaloriilt 

of  potusium,   ftulpbate  and  bilicatc  of  pcita^b,   tnicea  of  man^nat« 

Cfluh  (which  imparts  a  blue  colour   to   the   mass)  and  phoBphat* 

_otuh  (Koholl,  Kastn.  Arch.  S,  322),   carbonate  of  soda  (Berlhier), 

'oxide  of  copper.  (Sarzeau,  /.  Pharm.  18,  656.)     A  particular  spoei 

of  wnde  potash,  from  Kasan,  obtained  from   wood-a^hcs,  e^ntatnfd  n 

100  pts.  (I)   insoluble  in  water:  Lime  0-0.v4,  alumina  0'0I2.  oxide  of 

IttanmneM  0013,  silica  0I?2:  (2)  soluble    in   water:    Potaasa  -I7*4.)5, 

]4onibined  with  carbonic  acid  23'H90,  and  silica  0*^44;  Ralpbnt4i  of  polwk 

|]7'0(12;  phosphate  of  pota-^b  0-4-13;  chloride  of  potassium,  d'})95;  ati4  ct^ 

iiU'  of  8o<Ja  4  030,     lu  Lbis  ft|>eciinen  of  putuh,  9  atoms  of  carbmiia' 

1  wore  combined  with  R  atoms  of  potassa.     (R.  Hermann,./.  Pr.  C%tm. 

't2,  442.)— Frcoss  {Ann,  Pharm.  34,  239)  thougbt  that  bo  bad  discoTvnd 

iodino  ill  a  sample  of  potash. 

2-  I'urifi^  Puta*A,  Pearla$hjCiner**clawllatid^urati.  Crude  potaib ii 

^^iuolved  in  2  fuirU  of  Ixttling  wator,  and  tbe  solution  afVer  Iteing  filtend 

through  white  blotting-paper  or  bleaehed  linen,  is  evaporated  in  an  iron  pot 

to  the  profK>r  degree  of  concentmtton:  it  is  then  left  at  ivsi  for  a  dav  till  all 

the  sulphate  or|Krt[Lrli  liiidcrv^tutlizi.-d  out,  and  poiin'd  olf  from  tho  eryatala 

If  h  nmderA  solaiion  of  chloride  of  barium  turbid  after  being  n 

I  tomled  wrth  hydrochloric  acid,  a  second  evaporation  and  eooliag  ia 

I  tery  lo  get  rid  of  the  remaining  snl]rhate  of  potash,     Tho  elomr  i 

[jshcibd  down  (to  the  density  of  attont  143)  li))  it  is  covered  wii 

jiryvtallrDO  film,  which  ran  no  longer  be  removed  by  stirring  ibo 

Vqutft,  and   then  eoole^l,  •tirrinir  all   the  while,  wheraHpao  most  of  ths 

Mrbooal*  of  pola^  ery^tallixea  out.     Tho  raolhcr-li<^uid  is  diarneci  off  by 

Mtattkn,  and  is  found  to  e<>atain  a  largo  qoantity  of  carbeaat*  W 

potash,  together  with  certain  iuipuritic^  chiefly  cunsisting  of  cbk>rNU  ti 

^~oUMium  and  sUicato  of  iwtaah.     The  crystals  of  carbonate  an  laitly 
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led  with  a  em&ll  qnantit^  of  cold  water  ami  Uien  rendered  anliydroua 
bDating  thorn  to  incipient  redness  in  vesaeli*  of  cast-iron,  silvnr,  or  pla- 
tinum.    iSome  cblori'Je  ofpotadsium  n.nd  silicate  of  potash  atUl  remain; 
the  pillca  may  W  separnted   by  means   of  charcoal  (seo  below),  but  tbe 
chloride  of  potaSnum  cannot  be  entirely  removed. 

To  treat  1  ]>»rt  of  crude  potash  with  only  Oii  of  cold  water,  and  then 
Htrain  and  eviijwrateaftt'rproiongcd  agitation,  is  less  economical,  because  n 
large  qoanlity  of  the  cnrboimto  of  potash  always  remaiiitt  in  the  re-^lduc.  U 
is  said  that  by  thl«  nietluKl,  tlio  volntion  of  thu  sulphiito  of  potiMh  is 
avoided;  some  of  tb:it  (>alt  is,  howerer,  Hable  to  bedissolrcd  in  conseqaence 
of  the  heal  doveicipcd  on  mixing  the  potash  with  the  water.  The  best 
way  of  getting  rid  of  the  aalphat«  id  by  evnjKfraling  and  cooling  tbe  solu- 
tion obtained  sut  above  by  the  aid  of  beat.  If  the  nolalion  thoR  freed 
wholly  or  in  part  from  sulphate  of  potash  is  evaporated  without  farther 
.otiouj  as  is  geueratly  the  practice,  all  the  cblorido  of  potassium  and 
icatc  of  potash  remain  mixed  with  the  curbnnato.  The  method  ju«t 
von  of  separating  tho  greater  part  of  the  two  s^lta  by  crystallising  Iho 
rljonate,  is  dno  to  Mayer,  (fof/ff.  4(i.  B.51.)  In  order  to  free  tbe  crarbo^ 
to  of  potash  from  all  tho  siliai^  a  solution  of  1  part  of  carbonate  iu 
of  water,  is  mixed  with  J  part  of  powdered  charcoal,  the  mixturo 
hr  24  hours  and  frci}Uontly  agitated,  and  then  BItored.  (Artni,  J. 
Ckem,  15,  l^-t.)  The  manganato  of  potash  present  is  almost  always 
iposed  by  the  deoxidizing  action  of  the  snbstance  of  the  fitter,  but 
tbe  purified  potash  when  heateil  to  redne.8.^  often  assamas  a  blaish  tint 
"  tho  presence  of  a  traco  of  this  salt,  tntrodaced  possibly  with  some 
which  may  have  fallen  in, 

3.     Sail  of  TarUtr,  Sal  Tnrtnri,    pMriHed  tartar  i.M  heated  (o  \(m  tvd- 

less  in  a  covered  crncible  made  of  iron,  silver,  or  platinum;  the  carbo- 

ious  residne  put  into  a  boiler  of  iron,  silver,  or  platinnni,  and  the  rar- 

'Hate  of  potash  extracted  by  hot  water.     The  filtrate  is  then  allowed  f<i 

d  for  «orae  days  in  a  vcfisel  of  glass  of  proeclain,  to  allow  tho  earbo- 

,te  of  lime  to  snbsldo;  filtered  again,  and  evaporated  to  dryness  in  an 

iron,  silver,  or  platinum  pan.     The  residue  i«  covere*!  with  3  parts  of  cold 

w&ter,  and  the  solntion,  after  3  day!<,  dccante^l  from  the  insoluble  matter 

and  evn]Kirate<l  todryue-is.     The  salt  of  tartar  thns  obtainerl  r<7ntains,  ae- 

rding  to  Wackenroder  {Ann.  Ph<irm,  24,  17),   mere  traces  of  chlo- 

e,  lime,  magnesia,  and  silica;  Kobell  asserts  that  some  phosphate  of 

a^h  is  k1)4o  present.     If  crude  tartar  is  nsed  for  this  pur|Hise,  a  Inrgo 

ntily  of  cyanide  of  potassiom  is  formed  (from  tho  ferment  which  it 

c*»ntain«).  and  remains  mixed  with  carbonate  of  potash,     Even  (be  pnrj- 

fic<I  tartar  of  commerce  re<[uires  to  be  re-imrifii'd  before  it  is  u#ed.   For  (InS 

rpose,  it  is  either  diMolved  in  boiling  water  and  allowed  to  crystallize 

m  the  filtmt«,  or  washed  wveral  times  on  a  linen  cloth  with  cold  water. 

Wackenroder.)  Or,  after  being  finely  pounded,  it  is  lioilcd  foran  hour  in  a 

flass  roijsel,  with  an  etjual  (|unntity  of  water  and  ^\  of  hydr<»chlorie  acid; 

o  solution  containing  lime  is  fK>ureiI  otl'  when  cold;  and  the  tttrtar  wash^ 

filter  with  water,  till  that  which  passes   through  no  longer  gives  » 

ipitatc  with  n   tjulution  of  oxalate   of  potash   or  a  salt  of  silver. 

renlwrgand  Hulk,  iV.  Hr.  Arch.  20,  Gi).)     If  tbe  tartar  l*  decom- 

led  by  patting  it  into  a  paper  cone  and  heating  it  in  the  open  fire,  im- 

rities  and  loss  can  scarcely  be  avoided.     If  an  earthen  crncible  is  made 

of,  tbe  potash  unites  with  aporlion  of  tbe  silica  contained  in  it.     This 

lay  be  avoiderl,  according  to  Wackenroder,  by  lining  the  emcible  with  a 

'store  of  starch  and  gum. 

0  2 
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4.  Black  Flux,  FliuTKs  niffer.  A  mixture  of  carbooate  of  potuh  tad 
ohnrroiJ,  obtaineil  b^  detonating  a  mixture  of  2  parts  of  taruir  and  1  fail 
uf  nitn>.  The  carbonate  of  potash  may  be  extracted  by  water.  Iftli* 
iiiixturo  bu  thrown,  by  small  jMirtionii  at  a  time,  into  a  red-hot  Iron  cm- 
cihlu,  the  rt'siduo  obtained  is  free  from  nitrate  of  potash,  but  contaiiu 
cyanidoof  pota^ium;  the  Utter  b  also  preaentj^thougli  in  smaller  i|aiuitity, 
ovi>n  when  piirilii'd  tartAr  i^  Q«ed.  If  the  mixture  is  put  into  an  iroa 
dixh  and  nci  on  liro  by  a  red-hot  wire,  the  decomposition  in  incomplete, 
unloiu  thn  dish  is  heated  to  redne<»  aftenvardti;  the  roasa  is  alxo  found  to 
contain  nitrite  of  pntat^h,  but  no  cyanide  of  potattium.  (WackiMirudcr.) 

ft.    WMttr  Fltu,  /7uj-ui  albus.     Fomwd  by  ignitini^  n  mixture  of  equal 

Cria  of  tartar  and  nitrate  of  potash. — The  mass  tbud  obtained  is  white; 
oauBe  in  this  profMirtion  the  oxygen  uf  the  nitric  arid  containetl  in  the 
nitro  is  ttmro  tlun  tFutficieot  for  Uxo  combustioa  of  tfae  carbon  of  the  tar- 
taric acid  in  the  tartar;  but  for  that  reiy  reftson  the  residue  contains  a 
oonvidcrablo  ijuAntity  of  nitrite  and  likewise  some  nitrato  of  potash. 

n.  .ViVrwm  a'xmm.  Obtained  by  detonating  nitre  with  charcuoL — 
Eitlior  powderotl  rbarroal  i.s  thn>wn  by  degrees  upon  nitre  fiiaed  in  a  cm- 
riblr,  until  it  no  longer  detonate*,  or  a  mixtnre  of  about  S  parts  of  nitre 
and  1  ]vart  t>f  imwdervti  charroal  it  tbroirn  by  small  portions  into  a  red- 
hot  orucibloKud  kept  at  redhnt  faraome  lime.  The  luass  contains  uitrito 
iif  {Hiliuh  and  oyaiuas  of  potaaaiwii,  bende»  sulphate  of  potash,  oblorido  of 
putiiNRiiitu,  lintv  iumI  nilicate  of  nola^  (partly  derived  from  the  obwooal, 
and  }>arlty  fr^mi  the  crucible)  (Waekeoroder.) 

7<  AoolAio  of  pi>taah  is  haatcJ  to  redBeii,  and  the  cariKniaceons  nam 
rxhaniled  with  water— For  this  parme,  pore  aoetate  of  potuh  is  jve- 
pamd  by  one  uf  ibv  ftdlowing  oMiboas: — a.  Di^illed  rinc^gar  is  Rituratcd 
with  iirarl-ath.  tlic  lulphuric  aad  hydrochloric  acids  present,  separated  by 
Ibi'ttddiliriu  of  aotlate  of  bfti^rteaai  acetate  of  cUrcr^aBd  the  filtrate  cra- 
|>ornie(l  to  drynea*.  ^l>ttlk  A  Ocvbcr.)  Tbe  carbonate  of  potash.  buwoYcr, 
whidh  remain*  after  beatiw  Um  nmmt  lo  redoeas,  take*  ap,  when  dis- 
m\vt>A  nt  water,  a  <«m«i4eraUe  ^autilT  «f  the  eaxbonate  of  baiyu 
pnnlurcNl  at  iho  wimr  time;  tko  lina  aM  ailioa  also  contained  io  tbv 
Jmarl  n«b  nrv  tioi  M^fumited  by  tbu  pio<wa.  (Waekenroder) — 6.  Acetate 
uf  Ittad  l«  dtKNMuptue^l  by  an  e^nJcat  ^mantity  of  salt  of  tartar  [or  sol- 
idtntu  <>f  ••'->->  Thf' tiltnite,  rTapecasnl  and  beated  to  redness  in  a 
•llv'-fr'  NU  a  jmt»  prwJart.  (Wackaoroder.l 

"    *  uii^oxafaiteofpotaak   INnaib  W  j  ia  boibd  down  till  the  e»f 

W>  ub  erystaUiMi;  tba etyititi  ■Wai—id  oa  coeH^  are  disoolt »! 

Ill  v  r'in«viWBt«^ud«tantedwilbMdaniT«iafei0Mad;aadUieeiiDple 
Hialato  of  iMlaab  ibM  feMMd  «  p«nSe4  by  tit 


MllftOWtl    <'« 

ttMaHbri 


a»d  ayatalUalion: 
taUaiTtb—  disaalyedai  •■anaef  wator.  and  3  parts  of 
•*•*  t*i  4  pMta  «r  vi<«r  aided  vbile  tbe  U^jiiid  is  hot; 
'  *K,  wbirb  crrattllbia  «■!  as  iba  mixituv  oool^  is 
•  Mbed  vitb  «%ttr  tin  *  aolatiaa  of  aUrer  lemaiu 
r>M  irbnb  mhm  tbiMigb,a«4  Ibea  Ibrown  infos 
-4««r  (it1Miyfc>      U  Ibaa  way,  porfectly  pore  carU- 
Mtoftlpwlaab  wnbtuMl  (IkOoi^  X  0r.  JsvA.  S3;  303.) 

».  Hy  bMilnf  bUtftiWMkte  of  f««asb.— .U  ibe  bkaibeMle  cl  petMb 
k  HaiMUly  w»|«r>a  IVmm  rcvde  |^^ta»b  Wt,  a  aiA  nntiiai  alica;  H  mni 
H^  ^totvCt.,!.  1^  L.«t»t  ■..  fnU  redMse  m  tbe  «ah«r  tmtSkim  SMmlly  am- 

MaMfaico«bia*«iibtbaMMk   Wbeaihe 

^'  -   ibes£c«iBMkbeb«d.(Bamfi«.)    Waekca- 

WAud  ibai  t>«rtit«a»«  of  pM«Mb  IbiM  nn«iii  iiai  t—niiiiil  ■  rn 
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Biderable  quantity  of  silica  and  chloride  of  potassinni,  but  neither  lime 
nor  maeneeia. 

10.  Carbonate  of  potash  Is  thrown  Aown  from  an  alcoholic  solution  of 
the  acetate  hy  passing  carbonic  acid  gaa  through  it.  Landraann  (/ivlt.  de 
la  See.  imp.  de  Mote,  1838,  58;  also  Pogg.  4G,  650)  burns  sulphate  of 
potash  with  \  of  its  weight  of  charcoal;  dissolvee  the  sulphide  of  potw- 
eiuin  thuv  obtained,  in  wood-vinegar;  skims  off  tho  tar;  boils  the  »<^)Iutioa 
with  water  and  charcoal  obtained  from  animal  matter;  craporates  the 
filtrate  to  dryneaa;  fuses  the  salt  at  a  gentle  heat  in  iron  vtv^sela,  so  that 
no  acetic  acid  may  be  driven  off;  diseolvcw  the  fused  mass  when  cool  in 
water;  61ters;  evaporates  to  dryness;  dissolves  llie  remaining  white  salt 
in  alcohol,  to  saturatinii;  and  passes  a  stream  of  carbonic  aci<l  f^s  through 
the  liqnid:  by  this  treatment  carbonate  and  bi-carbonate  of  potaah  are 
precipitated.  The  precii'ilate,  when  pressed  and  fused,  affords  pure  car- 
bonate of  potash.  Acetic  ctlicr  mny  be  prepared  from  the  filtrate. 
Wackenrodcr  gives  the  preference  to  the  tbirtl  method. 

kimpuritifs  found  in  earhonate  of  potash. — Sulphate  of  potash  :  Turhl- 
litv  produced  on  addinif  chloride  of  barium  with  exces*  of  hydrochloric 
►cid. — Cfdoride  ff  potaissium:   Cloud  with  nitrate  of  silver  and  nitric  acid 
D  excess. — Phosphate  of  potas/i:   Flociilcnt  precipitate  on  tbs  addition 
of  a  little  chloride  of  calcium  and  excess  of  animunia,  after  long  boiling  with 
I       excess  of  hj'drochloric  acid  to  expel  all  the  carbonic  acid. — 2^'itrate  or 
I       nitrit€  of  potash:   The  solution  of  the  salt  in  excels  of  sulphuric  acid  turns 
reddish  when  solution  of  ferrous  sntphate  is  poured  upon  it, — Cyanide 
of  potassium:   Prusaian-bluc  formc«l  on  the  addition  of  forroso-ferric  sul- 
phate and  cxc^>?B  of  hydrochloric  acid. — Soda :  On  saturating  the  carbo- 
nate of  jwtnsh  with   arctic  aciil,   evaporating  to  dryness,  dissolving  tho 
I       residue  in  alcohol,  precipitating  the  potash  with  bichloride  of  platinum^ 
I       evaporating  the  tiltratc  mixed  with  sulphuric  acid,  igniting  the  residue, 
j      exhausting  it  with  water,  concentrating  llie  solution  vy  evaporation,  and 
,      leaving  it  to  cool.  crysLils  of  sulpliate  of  soda  arc  obtained,  easily  recog- 
nised by  their  form. — Carbonate  of  lime:  Dissolves  in  water,  partly  through 
the  medium  of  the  carbouute  of  potash.     A  solution  of  this  kuid,  when 
I      left  to  stand  for  some  tinip,  yields  a  crystallino  deposit  of  carbonate  of 
lime;  it  also  gives  a  cloud  with  oxalic  acid,   after  neutralization  with 
acetic  acid.^.ViViftr-  Partly  remains  undissolved  when  the  !*aU  is  digested 
in  water;  partly  dissolves,  often  iu  largo  quantity,  in  the  form  of  silicate 
of  potash.    This  solution,  supersaturated  with  hydrochloric  acid,  yields,  if 
it  be  rich  in  silica,  a  golatinoos  precipitate  of  that  substance,  at  least 
when  evaporated;  in  any  case,  the  mixture,  when  evaporated  to  dryness 
and  then  digested  in  water  to  d)SM>lve  the  chloride  of  potassium,  leaves  a 
residue  of  fiilica.-~Oxi(/tf  of  copper:  The  Folt  neutralized  with  acetic  acid 
gives  the  reactions  of  copper. 

White,  solid  mass,  of  specific  gravity  ftlx)ut  2-2643.  (Karsten.)     Fusi- 
ble at  a  bright  red  heat;  volatile  at  a.  white  heat.     Tastes  strongly  alka- 
line; exerts  an  alkaline  reaction  on  vegetable  colours,  but  is  only  slightly 
ire. 

CalcnUtion,         VAnqacUn,     Longchamp.     Ure. 

O 47-2     ...     68-2     ....     67     ....     67*59     ....     686 

220    ....    31-8    ■■■■    33    ,„.    3a-4l     ...■    314 _^ 

69-2     ....  100-0     ....  100      ...  100*00     ....  1*00    ....  1000     .^  lOOOiT 

The  salt  is  decomposed  at  a  red  heat,  by  vapour  of  water,  ywW\\ic 
drato  of  potash  and  carbonic  acid  gas.  (Gay-Lussoc  &  't^^e'aii.T^!^ 
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POTASSIUM. 


Hented  to  whiteness  with  2  atoms  of  clmrenal,  It  yields  eariwnSa 

gas  unci  poUtbslum;  lu-ated  to  rcdiict^R  ^vlih  silica,  it  yielda  airboDj  CMb*-] 

DIG  oxide  goB,  and  eilicato  of  potOi^b. 

OarhonaU  of  J*otn.tft-  tcith  2  aloms  of  vfoier:  crystalliies  from  a  i       

trated  aqueous  aolutloo  of  tiiiU  of  tartar  or  jxiaTl-acli,  on  loog  etandin?. 
Indiijti&ct  rhombic  octohedrons  with  truucutod  Bummits  {Ft^.  42);  tlue 
aaglM  of  tbo  rhomb,  =  1212"  and  AS''  {Cotnp.  Bira-rA,  Ami.  Ohim.  71.50; 
Oieee,  Seher.  Ann.  4,  294;  Fabroai,  who  erroDCoiuly  cooitidbrd  tiimsclf  Um 
diacoveror,  Ann.  Chim.  Pkt/M.  25,  5;  Pbillips,  Pttil.  J/ay.  Ann,  1,  4U; 
Wackeoroder,  Katin.  Arch,  11,  222;  i'lauoho  &  Lecaan,  J.  Pkarm,  It, 

aar.) 

CalcnlidoD.  fflOM.  IMranL  Pttaii|i>. 
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Aqtuoiu  Carfwiate  of  Potaxh  ;  Oil  of  Tartar,  Of eum  tartari  ptrdH*'\ 
^tum,  Liquor  nitrijixi.  BoUi  tbe  anhjdroDa  and  the  crybtalliied  ■' 
deliqaesco  rapidly  in  tho  air  and  form  an  oily  liquid.— 10  parts  of  dn  ' 
carbonate  of  potaj<b  exposed  for  42  duyii  to  an  ntniCMijihore  satunied  wiu 
moisture,  attract  3fj  paru  of  water,  (Qraodea,  iscAte,  51,  423.)  )  pott  vi 
carbonate  of  potn-s)i  rpquirea  Crir  solution  at  3^  (37*4^  F.),  1*05  p«rtAof 
WBt*r;  at  6*  (42-8  F.),  0-9C2  part*;  at  12  C"  {5r  h\),  09  parta:  at  M* 
(78-8  P.),  0747  part*;  and  at  70°  (15S*  F.).  0-4')  piirts  of  wat«r.  (Omuu.) 
The  specific  ^avity  of  tho  moet  concentmtod  »jlutioD,  containing  48*9  p«r 
cent,  of  salt,  is  1-54,  and  its  boiling  point  113"  (23^-4  F.) — DoUob, 

AwfUnU  ^A-nhjfdrouM  Salt  emUaintd  in  an  Aqueous  Holutum  of  Cirrftoiirtf 
qfPctoA,  aecordwj  to  21innerma»,  {N.Tr,  18. 2,  3U),  at  15''  (A&'=  F.). 
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6.  SEVQin-eARBorrATT!  op  PnTASiit — An  aqoeoua  iolutiun  of  bi-4«r- 
boBftte  of  potaab  bulled  a.t  lun^  m  it  orolveB  ovboiiic  aciil— or  a  •olution 
of  I  otMD  of  oarbonatt.'  aud  1  atom  of  bi-carbonaio  of  puljuli  iu  bot  waters— 
yielda,  on  coolioff.  cryeiaU  of  tbe  aetHHii-Milt;  these  crystals  are  dvliaw 
scent  in  the  air.  and  iuHulublo  in  oIcohoK  (Bertbiillet;  fierrcliaa,  Lwk 
4,  104.)  According  to  H.  Roao's  cxperiiueot^  tbe  existence  of  tbia  ttlt 
li  doubtful  {tiii.  111.  p.  8d). 

c.  Bi-CARttOKATE  or  PoTAsu.  —  HcrtAolUt's  neutral  carbonate  of 
potmh. — Knuwnonly  in  combination  with  wal«r. — I,  When  a  con  cent  rated 
■olutioD  of  simple  carbonate  of  jKftaab  ii  «atiirau>d  with  curbuuir  acid  ^ai^ 
l|ia  gnatcr  ittrt  uf  ifao  nor*  dificulUjrsolablo  bl-ocid  salt  ayi>taiiizM  oalf 
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BI-CARDONATE  OP  POTASU. 

*£ho  earbonto  acid  gas  ^nerat«d  Juring  iho  fermentation  of  wine,  may  l>e 
«OD<Jucte<l  into  tlie  pots«li-lcy  by  ua-aDS  uf  a  cuiiuectiug  Lube;  or  tLo  Icy 
may  bo  placet!  in  au  open  vessel  in  the  space  tilled  with  i^rbonic  acij 
0u  over  the  fcrmeotiog  liquid:  or  the  caroooic  acid  gae  may  be  evolved 
from  cLalk,  marble,  &c.,  by  uieauti  uf  diluted  eulphunc  or  hydrochloric 
acid.  The  gax  is  first  conducted  through  a  bottle  half  full  o(  water,  to 
&«c  it  from  any  impurities  mccbanically  carried  over,  and  then  Into  the 
potash-lev.  This  is  coutaiucd  either  in  a  number  of  H'onlft-'ti  bottles 
connected  by  beut  tuUe»,  or  in  one  lar^«  vessel.  The  apparatus  may  bo 
so  arranged,  iliat  tbe  carbonic^  acid  shall  bo  given  otT  exactly  at  ihc  ^me 
rate  an  it  la  absorbed.  The  gas  may  bo  crolved  cither  from  the  ^'us-^ene- 
raliDg'Vf««Mlof  Mobr  (A  pp.  44,  described  II.  92),  or  from  a  Wrjulfo'ti  bottle 
filled  with  pieces  of  chalk,  and  baring  a  narrow  beut  tube  6tted  into  one 
of  Us  mouths,  the  inner  end  reaching  to  the  bottom  of  the  liottlc,  whilst 
the  outer  end  parses  into  a  vessel  containing  common  dilute  hydrochloric 
■Mnd.  The  carbonic  acid  ga«  in  formed  at  6rst  ao  rapidly  and  in  such 
^^Bwndancc,  that  tbe  air  \ii  driven  out  of  all  the  bottles  through  the  open 
^^pimth  of  tbe  last,  and  the  whole  space  becomes  filled  with  carbonic  acid 
^^p^     Tli'ia  oi>ening  U  hereupon  cloaed. 

^^    In  pn^)]>ortio]i  as  the  gaM  \h  absorbed,  either  an  additional  c|uaiitity  of 
hydrochloric  acid  pa^ea  into  tlie  Mobr'a  bottle,  or  tho  aciil  pR-sset^  through 
the  bent  tube  into  the  Woulfe's  bottle   filled   with  chalk,  and  dcvclopca 
more  carbonic  acid. — The  bent  tubei;  which  conduct  the  gas  should  not 
be  io  contact  with  (ho  potasli  eolulion,  because  thev  would  <|uickly  bo 
■Copped   up  by  tbe  bicarlmuale  cry ti tall iziu;;  within   tli(;m ;   bcsidLs,  finer 
and  larger  crystals  are  formed  when  the  solution  is  not  disturVjed  by  bub- 
bles of  gaa. — The  abdoi'ptioQ  always  proceeds  elowly,  hut  more  •quickly  in 
proportion  to  the  cuncetjiratlon  of  the  solutiou;  large  (juaiiliticn  ivqnire  a 
week  to  saturate  them  completely. — From  common  potaih-ley,  carbonic 
acid  at  first  throws  down  a  large  quantity  of  silica,  which  can  outy  be 
partially  iM;[)urated  from   tho  cry^talt*,  by  stirring  and  decanting  the  sulu- 
tion.     It  iii  well,  therefore,  before  iwing  tho  potash-ley,  to  free  it  from  tho 
alica  by  means  of  charcoal. — If  the  cry&taU  contain  silica,  they  luuat  be 
lolvtsi  in  wat^r  at  tlO',  (1  40"  F.)  toBaturatiou,  filtered  and  crystallized 
By  cooling  to  a  lr»w  temperature.     Much   lo*^s  is  however  sustaiued  by 
this  mode  of  proceeding;  because,  while  tho  ^alt  is  dissolving,  carbonic 
paeses  ofl",  and  8i?nplc   carboaate  is  formed;  ami  a   further  and  pro- 
ionally  greater  loss  is  incurred  on  endeavouring  to  recover  the  ro- 
tndcr  of  the  t-alt  by  t'<^ntly  cvapomting  tho  mother  liquor.  {Vid, 
citrcl,  Ann.  Pharm.  4,  BO;  Wohr,  Ann,  Pkarm.  29,  268.) 
2.  Solid  carbonato  of  potash,  slightly  moUtened,  i^  saturated   with 
bonic  acid, — Wbhler  {Ami.  Pkarm.  24,  4&)  bums  tartar  in  a  covered 
iblo,  moistens  tho  carbonaceous  mass  when  cold  with  a  little  water, 
it  into  a  suitable  vessel,  and  pasaes  carbonic  acid  ga^  through  it  to 
iration.     Abbor]>tiou  takes  placa  very  rapidly,  and  with  groat  rise  of 
perature;  hence  the  vessel  must  bo  surrounded  with  cold  water.     Tho 
16  then  cxliuustcd  with  a  little  water  at  OO""  (140°  ¥.),  littered,  and 
fed  to  cool,  when  mutit  of  the  salt  uuiNirutes  iu   lurgu  crybtali<. — 
I  (iV.  lir.  Arcft.    23,  30il)  evaporate-s  to  dryne«fi  a  mixture  of  3 
01  carbonato  of  potoah,  1  part  of  fitarch,  and  4  parts  of  water;  boats 
redness;  and  treats  tlie  carbonaceous  residue  by  Wohler's  method.— 
zburg  {kattn.  Arch,   17,  252)  reducoM  the  half  dry   carbonato   of 
to  powder,  moistens  the  miiss  with  alcohol,  and  exposes  it  to  car- 
ituc  acid  gas;  the  gu  ie  absorbed  with  great  rise  of  temperature,  aud 


ihe  «U  bakes  together  into  a  dry  mBss.  TMs  is  broken  up,  aotsteoM 
■witb  Tcry  dilute  alcoh<*l,  and  again  exposed  to  the  gas,  by  wbich  it  b»- 
ootnea  cotnplolely  saturated. 

3.  A  coucentrattxl  solution  of  carbunate  of  potash  ia  heated  with 
Besqniearbonato  of  ammonia,  whereupon  caustic  ammonia  is  givoo  off. 
rtlartheuser,  Acta  Ac.  FA  Afoijnnt.  \757,  1,  14&.)  Tho  opemtion  in  con- 
aaet«d  in  a  retort,  that  tlio  ammouia  may  bo  c^illected. — Dufloti  (Br. 
Ardk.  29,  50)  hcatiitlio  filtered  solution  of  4  (BirtH  of  carbonate  ofpouudiio 
4  parts  of  water,  in  a  flxTtk  immen^ed  in  a  boilinjjf  water  bath — add*  I 
pnrt  of  ordinary  carbonate  (»f  ammonia  in  lumjis — places  ihe  head  oo— 
boiU  for  nn  hour  or  more — leaves  the  solution  to  cool,  and  coUcctx  tbff 
cryataU.  Tho  mother-liquor  i»  a^iu  treateil  in  tho  fame  manner  with  1 
part  of  carbonate  of  aniniontn,  and  yields  as  large  a  crop  of  orystala  at 
befora;  and  an  additional  rjuantily  on  being  evaporated  and  cooled.  The 
total  qnantity  obtained  is  4|  parts. — Bucholi  (TWArnft.  1817,  148)  anJ 
Trommsdorff  (A'.  Tr.  17,  1,  17)  oblaineil  but  a  small  quantity  of  erystab 
by  this  method. 

4.  A  coQoentrated  solution  of  carbonate  of  potash,  heated  to  75* 
(167*  F.),  is  mixed  i^^ith  barely  half  as  much  acetic  acid  or  cro&m  of 
tartar,  us  would  be  required  tu  saturate  the  whole  of  the  pota«h ;  the  acid 
bcini;  added  by  degrees,  till  tfaofitijution  bc^ns  to  cflcrvesce  strongly ;  iti« 
then  filtered.  A  considerable  quantity  of  bicarbonate  crystalltccs  out  on 
couling.     (Sehlmeyer,  Kastn.  Arcfi.  2,  4il5 — Folix,  7ir.  Arch,  38,  151) 

The  crystals  obtained  by  either  of  these  methods  are  washed  with  a 
little  cold  water,  and  then  drie<l  by  gentle  pressuro  betweea  folds  of  bibu- 
lous paper. 

Largo  tmnsparent  crystals  belonging  to  the  oblique  prismatic  system. 
Primary  form ;  a  ri>:ht  r}iouilK)idal  prism  (Fig.  90).  Cleavnge-plasc«  paral* 
lol  to  (,  i.  and/,  f ./backwards  =  127"  3.V;  (:»=  120'  43';  (:/=  103^ 
85';  /  :  t  =  156°  50";  I  :/=  128"  50';  i  :/=  105'  40';  t  :  11  =  111'; 
V  :  N  =  138^  The  increase  of  tho  %  surface  often  causes  tlie  /  and/nir- 
laoes  to  disappear.  (Brook,  Ann.  PhtL  22,42.)  Tastes  saline,  alightJj 
alkaline,  but  no  longer  caustio;  its  reaction  is  slightly  alkaline. 

CalniUtioo.  Bcrgmui.  Vanquelin.  Kinrsn.  Pellctier.  Vtl.lloK.  B£nM. 
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The  cryitals,  when  dry,  remain  unaltered  in  the  air.  In  voeuo  over 
oil  of  vitriol,  they  lose  in  24  hours  only  0*05  per  cent.,  and  in  nn  air- 
tiffht  bell-jar  over  hydrate  of  potash,  0"47  per  rent,  of  water.  (W.  Root.) 
When  strongly  ht-atcd.  they  lose  half  tlieir  acid,  together  with  the  wal«r. 
When  tlte  nit  is  ■littsolvcfl  in  water,  it  gives  np  the  half  of  its  acid  macb 
more  readily, — A  coht  dilute  solution  placed  by  itself  under  an  exbausted 
receiver  evolves  babbles  of  carbonic  acid,  amonnting,  with  frc«]MBt 
exhaustion,  to  4*52  per  cent,  in  20  hours.  If  there  be  phHsed  in  the 
Tncuum  a  vessel  containing  oil  of  vitriol  diluted  with  so  macb  w^terthat 
it  will  not  cause  tho  liquid  to  solidify,  the  solution  emits  large  bubbles  of 
gas,  and  yields  distiuguishablo  crystals  of  rarbonato  and  bicarbonate  of 
potash  (but  no  sesquicarbonate),  in  about  equal  quantiticM.  A  solution 
of  those  miceil  crrslals  in  water  again  placed  in  vacuo,  still  emit*  babUee 
ofcarbonio  acid;  bat  not  a  third  time.  After  this,  the  salt  is  fonnd  to  ban 
loel  10'6S  per  eont.  of  carbooio  acid,  and  by  continually  repeftting  UtM 
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,  nmplo  carbf>Tiat«  of  poUali  would  at  lenr^tli  he  obtained  alone. 
By  evaporation  lo  diynesa  over  oil  of  vitriol  in  a  receiver  containinjf  nir, 
at  a  terapemtiire  between  island  18*.  tlio  solution  also  loses  6*36  per 
cent,  of  carbonic  acidj  if  the  receiver  contains  Iiydrate  of  potash  as 
vrcll  od  oil  of  vitriol,  the  loss  of  carlranic  acid  amounL*;,  after  tlic  eva- 
imnition  lu  drynesti,  to  18 'So  per  cent.,  or  nearly  hiilf. — A  solution  of 
bicarbonate  of  potash  boiled  in  the  air,  \osett  in  half  an  hour.  1 1*85  per 
cent.;  after  lonp  boiling — the  w»l«r  beiu^  replacoi  as  it  evaporatca — 
almost  the  half  of  the  carbonic  acid  goes  off,  eo  that  scarcely  anything 
but  simple  crirbonale  remains.  AVben  the  liquid  is  boiled  under  strung 
preaBure,  the  loss  of  carbonic  acid  in  the  same  time  isles*.  (H.  Rose,  foff^. 
34,  149.) — This  salt  dissolves  in  4  parta  of  cold,  in  |  parts  of  boilin.fif 
water,  and  1200  parts  of  hot  alcohol.  {VuL  Bergmann,  Opiuc.  1,  13; — 

K?rtboIlet,  iV.  Gchl  3,  257.) 
Potassium  an'd  Boroh. 
A.  Boridt  fif  Potassium'i — According  to  Sir  H  Davy,  these  two  el e- 
tmts  nnito  without  intlammatiun,  aod  form  a  grey  mctallia  mass^  which 
conducts  electricity,  and  itj  dcconipo.scd  by  contact  with  water,  yielding 
potash  and  hydride  of  boron.  According  to  Gay-Lup*iac  Sc  Theuard,  the 
product  obtained  by  heating  the  two  elements,  is  not  a  chemical  com- 
pound, but  only  a  mixture. 

fB.  Borate  op  Potash. 
a,  Mo.voBORATE. — WhcD  100  parts  of  borae.io  acid  are  heated  to 
redness  with  ezce.<9s  of  carbonate  of  potash,  a  quantity  of  carbonic  arid 
ie  given  off,  as  much,  namoly,  as  was  previously  combiood  witb  139  parts 
of  potash.  (Arfvcdson). — The  compound  is  obtained  pure,  by  fii.sing 
together  one  atom  (=  34-8  partrt  of  vitrcfied  or  61'8  parts  of  crystallized) 
bomcic  acid  with  oiiti  atom  (  =  6ii'2  parts)  of  dry  carbonate  of  jxHaf-li.  U 
is  fusible  at  a  strong  white  heat — dilHcultly  soluble  in  water— and  does  not 
crystallize  from  the  solution;  has  a  distinctly  caustic  alkaline  ta^te — 
and  absorbs  carbonic  acid  frutii  the  air,  till  it  is  converted  into  a 
mixture  of  one  atom  of  carbonate  of  potash,  and  one  atom  of  biboratc  of 
potwh.  (Berzcliua,  fo^.  34,  508.) 

S.  BiBORATE. — A  solution  of  carbonate  of  potash  is  supersaturated 

witb  boracic  acid  at  a  boiling  heat,  and  solution  of  potasli  added  till  the 

^^iquid  brcomcs  alkiiline;  It  is  thou  left  to  crvitallize.     At  firiit.  the  snlt  d 

^BBrystallixe.s  out.  and  then  fr<mi  the  motlicr-hquor  ttio  ^ait  h.- — Crystallizea 

^^in  regular  six-sided  prisma,  acute  rbombohodrona  with  the  lateral  vertices 

often  trnncated,  and  double  six-sided  pyniuilda.  {Ftff.  1.^.'I,  l.'il,  l.'i4,  and 

131.)     TaMes  sltshtly  alkaline;  reddens  tumieric;  swells  in  the  fire  Hke 

borax,  and  then  fuses  to  a  clear  glass;  dissolves  readily  iu  hot  and  cold 

water.  (Gra.;  Laurent) 

Calculation.  Arfredioc.  Calculalioo.  Laurent. 
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lb«  MiiiUe  HmUv;  rrj^/tMm;  «ateb(MUw  vies  cr^atdEwd  lAtf 
AukM  <K  Row);  vWb  rnml  mAit  iwft-«a  ii  b  ikrlc^nibw  wl 
qM«n.  (Nacmt.)— BmImI  IB  tW  ur,  il  Wn>  vM  Rvdv  ialMMntip 
«il  fctwg  yht  lytm  of  |n»> A  (  H.  DnTy.WWilfc  waUr  it  b  iwwipiiMi 
duo  pho*fibiift<lM4  liyvlncvft,  lijMfboMtil»  «f  ptCMk,  fts4  mIuI  pkw- 
oT  ^-liivfMu    TW  *t«l«ttM  or  lft»  |fcll|llWHtC<  liy^drnfTO  it 

bj  ft  Hirt  «f  ftXfloiiQ*.     TVia  na  n  wmmlSmim  oahr  isift 
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i|>  tW  |ioUM*ittm  <«aiuM4  ia  tW  omi^mW  «««U  of  iurif 

pt  '  t  th«  rcMrl  fiUcd  vitli  I^Ji«gw  ym*.  a  wKkli 
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l-prafTually,  with  tho  pro<iurtion  of  ppontnnoouely  InftamTnahle  phoa- 

illttcd  hydrogen  pna;  from  tlic  (locoit))M>i^i(l  mas8  water  diftj-ulvo^,  Iiypo- 

phito  or  pototfb  quite  (rvo  from  pboflpliate^  and  Bepftnit«£  a  y<^Uov 

powder,  whicu,  on  b^^ini^  lieaWd,  utolu  and  aDaiimeu  the  appeanmce  of  phoe- 

pfinrnB.  (H.  Rose.)     Thia  yellow  powder  is  solid  phosphide  of  hydrogen, 

(II.,  Magnus.) 

B.  0)MPOUKD  OF  PoTABft  AND  PfTngPHORir  OxtDE. rhoflphoric  Oxido 

covered  with  a  solation  of  potnah,  hocomea  Idack  by  combining  with  tho 
pota«h,  but  qaickly  pofises  into  phosphurctted  hydrogen  gas  and  phos- 
phate of  iKiiBsfa. — A  Atuull  'quantity  of  the  oxide  dis^olvee  in  absolute 
alcohol  whicb  contains  a  little  |H>tu«b,  producing  a  bright-red  8otuli»u, 
and  u  a^n  thrown  down  as  hydrate  by  weak  sulphuric  acid.     (A  (>i)lii> 
Ion  richer  in  potash  would  soon  effect  a  docotn position  into  phosriba- 
tied  hydrogen  and  pliospliate  of  polaah.)     If  more  pboFjjboric  oiide  is 
d  to  Ihc  red  eolutiou,  it  beoonioj  coloureiJ  hrowu  wttliuiit  di.<vntviD^; 
d  a  further  uitdition  of  oxide  throws  down  all  that  va^  previoufaly  di»- 
tlvcd.     Hence  tho  c(inipuiin<l  of  pota«h  with  a  Httle  plio»pburia  oxide  is 
ilubk  in  blcuhul,  but  nut  thai  which  contaiim  a  larger  quantity  nf  the 
'  le.       Tho  la£t   mentioned   brown   compound  la  decomposed  during 
ing  —  ercu  with  absolute  alcohol — into  phosphate  of  pota^   and 
jde  of  phosphorus,  becoming  colourless  at  the  same  time,  (Leverrier, 
»».  Chm.  rkya.  G5,  IfiH.) 

C.  Hypopbosphitb  of  Potajbh. — Phosphate  of  lirae  is  decoaipojw4 
by  cvbuuaie  of  potaeb,  tho  tihrate  evaporated  tu  dryQesa  at  a  gentle 

Keatf  tlie  hypopbtisphitc  of  potash  extracted  from  the  re^iiluo  by  means 
f  alcohol,  and  the  solution  craporated  in  vacuo  over  oil  of  vitriol. — 2. 
olution  of  potacih  is  boiled  wiLb  phosphorus,  uud  left  to  evaporate  slowly 
t  the  uir^  so  Uiat  the  excess  of  eau&tic  potash  may  be  saturated  with  car- 
onio  acid ;  tho  residue  is  exhausted  with  alcohol,  and  the  solution  placo4 
in  racuo.— 9.  An  alcoholic  eoiution  of  potash  is  boiled  with  phosphonis, 
.  the  liquid  pijured  off  from  the  phobpburos  uudiseolved,  and — if  maeh  salt 
ha«  crj'stallizcd  out — the  mass  treated  with  more  alcohol  in  order  to  re- 
diseolve  it ;  powdered  bi-carbonato  of  potaah  is  then  added,  to  convert 

I  the  excess  of  caustic  pututih  into  curlmuate;  aud,  after  t^onie  time,  the  sola- 
^n  i&  decanted  and  the  alcohol  distills*!  otf.  (H.  Uose,  Poyg.  12,  8-4,  32, 
|fi7-)  In  the  eamo  nianiirr  this  pah  v/oa  earlier  ubtairicd  by  Grotthnsa 
L^nn.  Cfiim.  t>4,  20),  and  Senicntini  (Sc/iio.  17,  Sm).  The  latter  regards 
It  as  phosphide  of  [tot.'uh.  Accunling  tr>  hini,  it  is  prepared  cither  by 
placing  sticks  of  j>hc>H]diorus  in  a  ttaluratod  alcoholic  M>hition  of  jKitaab, 
^^  and  leaving  thcra  for  a  furlnisht  till  no  more  phosphuretted  hydrogen  is 
^b|erelopod — whereupon,  the  hitherto  oily  liquid  becoinee]impid,anddeposita 
^^K  red  powder  together  with  a  fiart  of  the  salt  in  scales:  llie  rest  may  bo 
^Bphtained  by  evaporation;— or  by  mixing  a  concentrated  aqueous  solution 
^'of  potash,  first  with  pieces  of  pho£phorufi  and  then  with  alcohol :  the 
addition  of  the  alcohol  causes  evolution  of  pboephurettcd  hydrogen. 

White,  opaqnc,  confused  eryctalline  moss  (l^cmentini),— Heated  to 
redness  out  of  contact  of  air,  it  evolved  caeily  inflammable  pho«phurclted 
hydrogen,  and  leaves  hypophos])hate  of  potash.  (H.  Rose.)  Burns  with 
a  yellow  flame  if  heatetl  in  the  air,  Detonates  violently  when  evapunitcd 
io  dryness  iu  contact  with  nitric  acid.  (Scineiitini.)  Very  soluble  in 
water  and  alcohol;  deliquesces  in  the  air  more  rapidly  than  chloride  of 
catoium.  (Duloag.) 
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4te  liiM  af  ffcwifhiiiin  add 
■■ifcw  9  ataHi  af  cufeuic  add, 
aiiA.  HRm^wBA  WOhuincd  W 
■iA  ftjinftt  «f  peC^^WLite  mu^ 
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Wi&  akaafcaDC,  krdncyorK.  aoJ  nitric  icitb 


nitric  icitb 

after  aoae  decree  of  «oa- 

«f  alkali*,  ta  a  gnnolar  foriL 

4t.  trC)     Bt  Mum^j  hmtng  3  part-  of  chlonte 


add,  aod  exhau«tinf*  tlie 
m  •»  inaoUble   naudat 
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I),  KvrmAi.  OK  IH-PMMttAim.— tKO.HO,cPO*.    Canuut  be  ob- 

[  ill  a  <mteUiw  tern,  (ttwfc— )    Tba  aqvafe  aetahe<lronj!  which 

■Hb  W  itbuiarl  af  ihiteaH.  Mow  ptobably  to  tbn  salt  c— 

Ivy*  mM  W  «*hM*M  i*  (InMifaaad  W  nlpfcata  aod  bjrdrocblonila  of 

)|i«xar4iMMtAtc.^-Jdd  MaiipAate. — Fbospboric  acid  is  added  tn 
I  j^jiybin  ttr  c«rW«»t*  of  potath,  till  IM  litjuid  reddens  Mtmtu 

a  Ay^^  ka««T«r.  tW  p^por  a^^  beooaM  blue.  When  ^oId- 
■     '  •»  vxacUr  anUralued  witb  potaiib  and  orapoimtMl 

mmmi  iitettoeo.  add  pbo«phate  of  potash  cr^rstallurM  out, 

[kmi*  •VWlWL  t^  «^ou«  prionutK.  (/V-  ^3  and  30.)    The  rrv«ialt 

•  %\  W«l  Ul  aaalntioa  which,  at  too  sane  tinie^  contains  iiea- 

,.f   nutftFb.      r  r  ^  =  I'JS*  Itf  (ISr  2'  Brooke) ;  r  :  r*  = 

i:>'Brook«):  r:r=90''.  (Mit^i-herlirb.) 

.  .>ait  of  basic  water  and  no  watiT  of  eiy*- 

1 1  tflV),  ihvjr  conlintw  oJcm  ercn  nt  204^  (Oraban.) 


PYROPHOSPHATE  OP  POTASH, 


29 


This  salt  melta  in  the  fire  to  a  cl«ar  gla^  of 
wtiicli,  however,  becomes  opaque  on  cooling. 
strougly  re»itleiiii  litmus  pa)>er,  though  tlio  re<l 

Easily  dissolved  by  water;  insoluble  in  alcohol.  ^  .  ..„>, , 

74»  96;  Mitwhcrfich,  Ann.  Chim.  Fhys.  10,  364;  Brooke, 
8,480.) 

CtlcuUtiOD.  Mitscbcrlich.  CftlmUtion. 

KO 47-2     ....     39-8     ....     39-64         KO 472 

PO*    , ..     71-4    ....    60-2    ....    61-39        cPO*  71-4 

2H0  18-0    ....     13*18 


metaphosphato  of  potajih, 

It  taetet!  very  uciil.  and 

toess  disappears  ou  drying. 

I.  (Vauquelin, --tnii.  L'Aifl*. 

364;  Brooke,  Ann.  rhil. 


MiUcberLich. 
1374 


FnKd  uec 


lOO-O 


101-03         Ci78Ul1be<)tS6-S     ...    10000   ....  100  00 


F.      P^-ROPUOSPHATS  OP  FoTABH. 


^^K,  6,  to  redness.  The  salt  dissolved  in  water  does  not  cryistallixc  oa 
^^*vaporatioii,  but  is  reconverteJ  into  E,  b,  by  combining  with  cue  atom  of 
buie  water.  (Gmhani.) — ^  2.  By  treating  an  alcoholic  solution  of  potash 
with  a  slight  excess  of  urOtnary  phosphoric  acid,  and  afterwards  adding 
alcohol  till  the  li<{ui<l  becomes  milky:  ia  the  course  of  24  liounj,  a  Jeose 
acid  cyrnp  aepamtes,  which  is  a  mixture  of  2K0,  HO,  ?0*  auJ  KO,  2H0, 
PO*.  TliO  nyrupy  mixture  i»  ihuti  evaporalcii  to  ilryn&^a  in  a  ptntinum 
dish  and  ignited,  whereby  a  mixture  is  obtained  consisting  of  pyrojihos- 
pbate  and  nietaphutiphato  of  potash,  which  can  i-eadily  be  separated  iu 
consequence  of  the  insolubility  of  the  latter  salt  in  water.  Pyrophusphate 
uf  potash,  after  ignition,  forms  a  white  fused  nias9j  which  deliquesces  very 
rapidly  iu  the  air;  its  aqueous  eoluUDn  has  an  alkaline  reactiuu,  and 
may  be  Iwilcd  without  being  couverteJ  iuto  ordinary  phosphate.  This 
change  takes  place  however  when  tho  solution  of  the  salt  is  boiled  with 
caustic  potash.  When  a  syrupy  solution  of  pyrophosphate  of  potash  Is 
evaporated  over  oil  of  vitriol,  it  solidifies  to  a  brilliant  white  radiated  mass 
~  2K0,  PO*  +  3Aq.  Oue  atom  of  water  i»  driven  off  below  100°,  but 
the  salt  is  rendered  anhydrous  only  at  a  temperature  of  30U\  (Schwarren- 
berg,  Ann.  Vharai.  5'>,  133.) 

CaJcuUtion.         Schwonenher^.        CrjetaUizcd. 

2KO   94  4     ....     56-93     ....     66;i         2KO  J,^.  ^ 

*P0»  71-4    ....    43-07    ....    ri-7l        iPO*}^'*-*** 

3HO      270    . 


Schwarzcnber^g. 
86     .  .     85-89 
U     ....     14'H 


IKO.bVO'   165-8 


100-00 


99-42 


192-8 


100 


10000 


_  b.  Acid  PmopnospnATK. — The  neutral  salt  is  dissolved  in  acetic  acid 
and  alcohol  added;  acid  pyrophosphate  of  potash  separates  in  the  form  of 
a  syrupy  liquid,  leaving  acetate  of  potash  dissolved  in  the  alcohol. 

2K0,  PC  +  "Ac  HO  =  KO,  HO.  PC  +  KO,  Ac7 

— ^The  syrupy  liquid  is  washed  several  times  with  alcohtd  and  placed  in  » 
b&sin  over  oil  of  vitriol;  it  solidities  iu  a  few  days  to  a  white  deliquescent 
m:iw<.     The  aqueous  solution  is  acid  to  test  puper,  and  may  be  boiled 

E'  '    It  being  changed  into  the  ordinary  phosphate. 
CalcaUtkin.                Suhworzenbcfi;. 
KO 47-2    3G-99    37-U 
HO ....      9-0    ^ 7-05    7-13 
6PO»  „ ™     71-4     55-96     55  73 
a 


KO, Ho.tpo* 127-6   muoo 

cturanenborg,  Ann.  FHartn,  0^,  133.)  H 


100-00 


^amk  am  hntel  Id  ME^  mimm,  with  ntkr 

„^  f T^wrr-tf ,  -irimn itrrail rTTiMr  ( Btttycr ) 

:  s  owe  *uJB^l1!B^  ah«a)t  f  of  tW  patwfc  iCMstM  WKtoeonpeMi 

a*  t»  fiirvad  <tf  putHh  vitt  s  Wlpfcidt  «f  ptttaMiiia  oonlMa- 

,  Ik0  4«»atoat  of  m^lar  (GsT-Lnae.)   If  an  ezoacs  ef  cm%m 

chv  pnJiMit  MMrti  «f  MlpMv  of  |MU««hnn  baris^  wan 

_  i»  <rf  «^fcT.  — i  >tIwiimI<  of  pot— h.  (Witt«tock.)— a.  AU 

tte  Sfeneliu.  «)m>  Ml^tar  b  mlly  bcMml  (at  «  temperatiut 

p^  4  6Ww|  wttk  csew  of  hjdrUe  of  putu^li,  iLe  Diixtun 

tsoawttlp^*^  «f  yotMiinn  u  fonMil,  mixed  huwevur  mik 

j(KO.Bt»  ♦  «S  =  2K3  ^   KO.KW  +  3H0. 
^wom]  hr  ibe  ItriC  pnioMi  U  of  t  Viight  rinnaUr  mi 

I  trk  with  1*  n^- 

I  opnqno.  ;  li« 
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rejpilorly  rrjsl&Uine,  and  Tol&tilo  at  ft  red  beat.  (Bertliior,  Ann,  Chim. 
'fhj/i.  22,  233.) 

Caloalitiofl. 

K «. »9'2     71-91 

8  „ ■■     16-0     28-99 

K3    Si-a     100-00 

tiis  tabstancc  burna  rnry  slowl j  at  n  red  hmi  in  the  air,  WaaoM  it 
ijuickly  bocoino9  (wrered  with  a  orost  of  sulphate  of  potiteli.  (Borxplrosj 
Bcrthicr.)  SulplntJe  of  potassium  is  deUqnescent  in  the  air;  that  oMftinod 
br  the  6c^eDnd  methotl  diMolres  in  water  with  cnnsid^Table  rim  of  iempem- 
tare,  90  that  bdv  portion  of  cnrbon  still  mix^^d  with  it  bocomefl  Inminnof 
on  niot«teniug  tlie  ma^s.  The  solution  contains  either  favdrated  BQ}{>hid< 
of  potoJuVmn.  or  monohydrosalphato  of  potash:  or,  aecordiniG;  tn  H.  Rose's 
sappofiitioD  {i*off(f>  6b,  533),  onn  Atotn  of  free  potash  with  one  atom  of  lh4 
donble  salpbide  of  bjdro^n  and  polASStain : 

2KS  +  HO  -  KO  +  KS.H3; 
orVibydroffalphatcfif  pota<h.  (II,,  225,23G.)  The  tiatne  solution  isobtained 
\>y  dividinfr  a  ftoliitlon  uf  puta^h  into  two  e(|ua1  parts,  saturating  one  part 
with  bydroaulphurio  acid,  out  of  contaet  of  air,  freeing  the  solution  from 
ilhe  execK'*  of  nydrogulphuric  acid  ab!iorbe<l  by  the  water,  arnl  then  mixing 
Rt  with  the  otticr  part.  The  eoluiion  i?t  »  oohiiirIa<)8  ItijiiiU,  hairing  an 
iine  and  biller  taste,  a  highly  allcaline  reaction  and  corrosive  proper- 
^  ;  raixcil  with  hydrochloric  acid,  it  evolves  sulphuretted  hydrogen 
without  depositing  snlphur;  it  lik^wii^e  exhihitx  the  ileRomjioaitiona  de- 
scribed at  page  226,  Vol.  II.  When  sulphide  of  potassiuui,  made  according 
to  tba  first  or  second  method,  contains  more  than  one  atom  of  sal^hnr, 
tlio  solatjon  is  yellow  and  hecoinos  cloudy  on  the  addition  of  an  aeid,  in 
coDJloqiienco  of  tho  defHi-sllion  of  sulphur.  The  a<dutton  erapuratej  oat 
of  contact  nf  air,  leaves  sulphide  of  potnssium.  From  &  cuiic«ntrated 
Kolatiun,  absolute  aioohol  separates  hydratcd  xuljcltide  of  potassium  or 
moDO-hydro«nlpLate  of  potaeh,  in  tlio  form  ofim  oily  liquid  which  again 
Ted*s£olve9  in  excess  of  alcohol.  (Bersciius,  Pftgg.  6,  438.) 

Sulphide  of  potassium  unites  with  many  elcctro-negatiTe  melallioaul' 
phide«,  forming  sulphur  ttalts,  which,  when  disoolved  in  wAter,  may  be  con- 
aidereda^  double  salts  of  hydrosulphoric  acid.    It  is  very  soluble  in  alcohol. 

B.  DotriiLK  ScLPniDK  op  Hydrogen  and  Pota.*buim. — Suiph-hydraie 

fcgT /'o/*M*f«i»  — I.  When  a  quantity  of  potassium  which  evolves  from  water 

*6ne  measure  of  hydrogen  gas  19  heated  in  bydrosulphnrie  acid  gas,  it  takes 

8rc  and  absorbs  all  the  sulphur  and  half  the  hydrogen  from  two  mcft- 

uiures  <if  the  gas,    leaving  one  measure    of  hyilrogen  free.  (Gay-Lusaac 

lA*.  Thrnard.)— 2.   Hydrofiolphuric  acid  gas  is  passed  over  carbonate  of 

tjiotash  at  »  low  red  beat  aa  long  as  water  and  carbofiic  acid  gas—which 

7CM»pe  wiib  ebullition — *re  given  off.    (Bernelius.)     Greyish  yellow  or 

bfown  (Gay-Lussac  ^  Themird);  wiiitc  (nut  yellowinb  if  the  nccess  of  air 

b«  not  cntin^ty  prevente<l)   crystallioo  and  black  when  moltrd.    (Bor- 

Mltus.) — With  dilute  acids  it  ctoItcb  a  volume  of  hydrosulphurio  iicid 

gw,  twice  as  great  aa  that  of  the  hydrogen  which  the  potassium  present 

would  net  froc  from  water.   (Gav-l-'Ussiic  8c  Thdnafd,  Rtekerah.  1,  IS5; 

Ann.  Chim.  95,  IG4;  Ann.  Chim.' Phya.  14,363.) 

Calculation.  Or :  CRlcuUtioo. 

KS 55-2 7646  t...._ 392     M-30 

Ha.„.. 17-0    - 23-&4  28 330    4432 

H.- l-O    1-38 

KSThS..^    72«    «w«.  100-00  "^         Tm" 10000 
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POTASSIUM. 


Itdelicjuesces  nipiiUy  in  tbe  air;  and  when  put  into  water  fomu,  with* 
oat  efTor^'e^e^nce,  a  clear  solution  which  niay  be  conaiJerod  eitlier  u 
flotution  of  double  Eiit{>hidc  of  hydrogen  and  ]votas£tam  or  as  hi-hydrosul- 

tthate  uf  jKitash  {zwiifach  ktfdrotJtion-kali).  The  same  liquid  is  obtaintd 
ly  eaturatiiig  a  eolutioii  of  potash  with  hydrosiilphurio  acid  in  a  don 
vessel,  and  boiling  to  expel  tbo  excess  of  gas  retained  by  the  water.  IT 
solution  of  potash  bo  put  into  a  tubulated  retort — and,  by  means  of  a  tubo 
fitted  into  the  neck,  hydrogen  gtis  be  passed,  into  the  retort  tilt  all  tbe  air 
is  expelled — then  hydrosulphuric  acidgas,  aa  longf  as  it  is  absorbed — then 
again  liydrogcn  gas,  while  the  liqnid  is  heated  till  it  is  eraporatcd  to  the 
consistence  of  syrup — itnd  finally  the  retort  closed,— large  oolourless  crys- 
tals are  obtained,  having  the  foriu  of  four  and  8ix-«i<led  prisms,  torminautl 
by  futcr  and  six-sided  &unimit5.  The  crystals  when  exposed  to  the  air 
again  deliquesce  to  a  syrup.  (Berzelius.)  The  aaaoons  solution  smells 
slightly  of  sulphuretted  nydrogcu,  ta»tea  strongly  alkaline  and  bittor,  bu 
a  strong  alkaline  reaction,  and  aetti  corrrwiively  on  organic  substances.  Il 
ehanges  iu  the  air — first  forming  a  3'ellow  solution  of  pentasulpbido  of 
potaesiam  and  potash,  or  hydrosalphite  of  potash  and  excess  of  potash : 
6(KS,  HS)  +  80  ^  2KS-  +  SKO  +  &H0; 
or:         5(K0.2HS)  +  80  =  S^KO.  HS»)  +  3KO  +  8H0. 

and  subsequently  a  colourless  solution  of  hyposnlphito  of  potash : 
KS.US  +  .(O  =  KO,SH>:  +  HO; 
Of!        K0,2HS  +  40  =  KO.S^OS  +  2H0. 

Bui  at  tbe  eamo  time  the  carbonic  acid  of  the  air  expel«  some  of  tbe 
sulphuretted  hydrogen  gas — hence  the  odour.  Sulphur,  especially  with 
the  aid  of  heat,  drives  nut  half  the  hvdrodulphuric  acid,  and  dis.-«olvei, 
producing  vellowleh  brown  peiitasulpliido  of  ]iotas8iuni  or  bvdrosulpbite 
of  potaah.  Acids  liberate  sulphuretted  hydrogen  gas,  but  do  not  throw 
down  sulphur,  anless  the  solution  has  been  exposed  to  the  air. 


-ftcLi-uiDE  OP  PoTA!«siL-M. — 1.  Onc  atom  of  bisulphate  of  potaali 
to  redness  with  7  atoms  or  more  of  charcoal.  (Goircr.)— 2.  Tha 


C.  Bi- 
is  heated  to  redness  with  7  atoms  or  more  of  charcoal.  (Goigcr.)— 2. 
alcoholic  solution  of  the  double  sutjthidc  of  hydrogen  and  potaMium  ti 
expoeed  to  the  air  till  a  film  of  hyposulphite  of  potash  begins  to  form  on 
the  surface,  and  then  eraporated  to  drync»s  in  a  close  rcssol.  (Bonwlio&) 
When  a  mixture  of  276*8  parti  (4  At.)  of  carbonate  of  potash  with  rather 
loss  than  11:2  parts  (7  At.)  of  sulphur  is  heated  to  redness,  bisnlpbide  of 
potaasium  is  obtained,  mixed  with  sulphate  and  undecoinposoU  cubonata 
of  potaab. 

4(K0,C0^  +  7S  =  3KS1  +  KO,SO»  i-  4C0*.    (Bendiai.) 

The  lalt  prepared  according  to  the  first  method  is  yelluwisb  red,  of  erya- 
talline  texture,  and  deliquescent.  (Gciger,  N.  Tr.  3,  1,  4^3.)  That  pre- 
pared according  to  the  «ocond,  is  orange -yellow,  not  crystalline,  and  easily 
fasible.  (BarteUus.)  The  aqacous  solution  is  yellow  when  exposed  to  the 
air.  and  passes  into  hyposulphite  of  potash  without  depositing  sulpbnr.  It 
contains  either  bisalphido  of  potasaiam  or  a  mixture  of  hydrosttlphale 
and  bydiosulphito  of  potaith. 

4KS1  +  4U0  =  3(K0,l]S)  +  KG.  lis*. 


SS    .... 
K.S>.... 


CslcuUlian. 

....    Mt    „.._    M-Q6 

....    32        44-94 


4 


712 


100-M 


TETRASULPHIDE  OP  POTASSIUM. 
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D.  TersuU'Ridb  of  PoTAMnrji. — 1.  Vftpour  of  bisulphide  of  carbon  is 
*  over  curbunaU;  of  putosli  beatoil  to  rcdnoss,  as  long  as  a  ponnanent 
iia  erolvetl. — 2.  A  mixture  of  276H|»arts  (4  At.)  of  carbonate  of  potash 
and  160  parts  (10  At.)  of  ^iilpbur  is  gradually  heated  to  rednes*.  A  mix- 
ture, which  swells  up  from  tbe  escape  of  carbonic  acid  gaa,  i«  thus  formed, 
contaiiiiug  1  atom  of  sulpbato  of  potash  and  3  atoms  of  tersulphido  of 
otassium. 

4(K0,  CO")  +  lOS  =  3KS»  +  KO.  SO"  +  4C0=. 

iVith  ft  smaller  (juiintityof  eulplmr,  tho  same  mixture  is  foniiod,  conlami- 
natod  however  with  tho  excoys  of  carbonate  of  potjinh,  ]irovidi*d  that  the 
heat  be  raised  by  degrees  merely  to  low  re«!ness,  or  till  tho  mass  is  brought 
IDto  a  state  of  traniiuil  fusion;  with  a  stronger  heat,  on  the  other  baud, 

'sulphide  of  potassjam  is  formed,  witli  raj>id  oecape  of  carbonic  acid. 
Yellowish  brown  when  polid — black  when  fusoil.   (ncrzclius.)     Tho 
owuiah  yellow  solution  in  water  becomes  colourletw  in  tho  air,  from 

bnnxtion  of  hyposulphite  of  pota«h  and  deposition  of  one  atom  of  sul- 
phur.    It  contains  either  tersulphide  of  potiu^sium  or  one  atom  of  hydro* 

alphatc  with  one  atom  of  hydrosulphite  of  potaah. 

2KS'  +  2H0  =  KO,HS  +  KO,HS^. 

Calcniation. 

K _....     39-2     44-96 

3B..„ 48-0     5S-04 


KS> 


87-2     ... 


100-00 


BerzeliuR,  in  pa^iug  hydrogulphuHo  acid  gas  over  red-hot  salphatR  of 
taah  as  long  li^  water  waa  forniod  (sulphur  at  tho  same  time  boing 
'posited  from  tho  gas),  obtained  a  compouml  which  was  red  and  traa»- 
•ent  whfiu  t^old,  fused  readily  and  then  Iiocame  black;  di.Hsolved  in  water 
with  a  yellow  colour,  and  c<iii(aiiic<l  -iO"4.'>  per  cent,  of  jwtassium  with 
59"55  of  sulphur.  Bcrzelins  is  incHncd  tii  regard  this  substance  as  a  com- 
bination of  2  atomsof  potassium  with  7atom«  of  sulphur,  or  as  a  3^»iilphide 
)of  potauium. 
I  E.  TeTRASVLPiiiDE  or  FoTA.sstiJu. — I.  Sulphate  of  potash  at  a  red- 
nat  is  dcconipo*e<l  by  vapour  of  sulphide  of  carbon. — 2.  A  mixture  of  3 
frtoms  of  pcntjuiiijphide  of  potassium  and  1  atom  of  sulpbato  of  potash  is 
prepared  by  heating  together  I  part  of  carbonato  of  potash  with  2  [wrts 
of  sulphur;  the  free  sulphur  is  driven  off;  and  hydrosulphuric  acid  gas 
I  mawd  through  the  fused  mass  as  long  us  water  and  sulphur  are  set  free. 
The  hydrogen  of  tbe  hydroeulplturic  acid  combines  with  tho  oxygon  of 
the  oulphoric  acid  and  of  thti  pota.««h,  whilst  its  sulphur  is  deposited  in 
another  part  of  the  tube;  and  there  rcmaius  1.5  -t-  1  =  16  atoms  of  sul- 
phur with  3  +  1^4  atoui»*  nf  jiota-'^iium  =  4  :  i. 

Yellowish  brown;  (Oerzolius.)  The  brownish  yellow  a(|ueous  solution 
^this  curajiouud,  when  expo.sed  to  tho  air,  deposits  2  aturas  of  sulphur 
Jtd  is  couvortod  into  hyposulphite  of  potash.  It  may  bo  supjjosed  to 
pntaia  1  at^tm  of  hydru^ulphate  of  potash  and  3  atoms  of  hydrosulphite. 

4KS*  +  4HO=  KO.HS  +  3CU0,  HS*). 


K.. 

4S., 


CulcnUtioa.  BencUut. 

.19-2 37-93     3G 

640 6202     64 


KS*  ..„ ..._  ll)3'2     100-00     „.  IW 
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84  ^HI^^HI^  rOTASSIVM. 

If  iKrougli  a  injxtare  of  tetra£olphi<le  of  potiBfiittm  and 
pbar  k?]>t  at  a  r«(i-lic«t  hydrosalpliuric  acid  gu  (or  anr  otiier  gw  tW 
doe«  not  ouusc  oxidation)  \s  jMifiwd,  till  sulphur  ceaMa  to  be  earriM  off  hj 
it,  S  alonu  of  potoasium  reiiiaio  to  combination  vitb  9  atoDU  of  avlpbvr. 
Thia  compniind  is  considered  by  DcrMlioa  aa  a  aeparaM  deg?M  ot  ral- 
phuratjon,  which  may  be  called  ^^-ntlpkids  o/potamum. 

F.   FEKTASVhPBWB   OF    PoTjtSSItTM. 1.    PotMHOin  Of  ODO  of  th«  nU< 

phidaa  previuasly  described  is  h(^&tod  in  a  retort,  vith  exocH  of  nihihar, 
till  the  exce.«s  of  sulphur  is  Tolatilixed.  5  When  a  mixtare  of  potaau  and 
•zoeas  of  Hulphar  i^  fui^ed  at  lOJ',  the  result  i$  simply  niuoo&nlpluii* 
of  potaastum  mixed  with  hyposulphite  of  potash^  but  at  a  higher  tCB- 
pcratnn?,  the  tatter  is  decouipoaed  into  pcutasulphide  of  potojaiiun  aai 
aolphatc  of  potacb. 

4(K0,S»0--)  =3(KO»SO^  +  KB\ 

(FonloH  and  Gelis,  Ann.  Chim.  Ph^.  3,  18,  86.)^— 3.  Four  atoM 
(4  .  6U'2  ~  276'S  parta)  of  carbonate  of  potash  are  gradually  beatcd  to 
low  redness,  with  at  lca«t  16  atoms  (tti  .  Iti  =  236  partu)  of  aulphu^^ 
e.g.  equal  parts  of  each — (AVA.  37.) 

4(KO.CO0  +  16S  =3KS'  +  KO.SO*  ^  4C0». 
The  mass  \b  very  apt  to  «well  up  and  pass  out  of  the  vessel;  if  the  ear- 
bonato  of  potoj^h  contaioii  moisture,  hydToaulphuric  acid  gas  is  erolred 
toother  with  the  carbonic  acid.  The  excess  of  sulphur  however  ffn»i  is 
volatilixed;  or  if  the  beat  b«  bat  mcMiorate,  it  remains  tn  the  form  of  a 
•eparaCe  stnitura  on  the  top  of  thu  mixture  of  3  atoms  of  pentamtlubide  of 
ptftanium  and  i  atom  of  salpbato  of  potash.  When  carbonate  of  |tola*li 
u  heoied  with  an  e^ual  quantity  of  sulphur,  not  U^yond  250%  all  iho  car* 
bonio  acid  is  equally  driven  away,  but  the  residue  is  a  mixluro  of  p«Dta- 
■ulphida  of  potassium  and  hyp«JBulphitc  of  potash.  (MitiwUcrlich.) 

3KO  ♦   12S  =  2KS*  ♦  KO,S?0». 
—3.  Hydrato  of  potash  is  gently  heated  with  excess  ofmilphor.    A  tux* 
ture  is  thus  furmeil  of  one  atom  of  |>entasuIphido  of  potassium  nod  oM 
atom  of  hyposulphite  of  pota:i>h,  which  rises  in  part  ahovo  the  sulphide  of 
poUasium  in  the  form  of  a  white  salt. 

3(K0.HO)  +  I2S=  2KS«  +  KO,  S>0»  +  3H0.    (Benelias.) 

Dark  yellowish  brown,  fusible,  smelling  of  sulphuretted  hydrogen,  karlif 
an  ulkaliuo  bitter  tautc,  uad  alkaline  reaction. 

Cslcalslion. 

K „ SB-H sa-8B 

&8     _ „    80-0    67'Il 

K,S». iis-a    .„ ...  lOOOO 

Pentasiilphide  of  iiotaasiom  gives  up  its  excess  of  sulphur  at  a  nJi* 
Ewai  to  tilrer  (as  well  ns  many  other  metals;  Senriutt),  so  that  watrr 
disaolve*  out  protosulphide  of  potauium,  and  leaves  sulphide  of  silvrr 
behind.  (Vauiiuclin.  A  nn.  C^im.  Phyt.  (>,  25.)  It  burtiii,  when  healed  in 
Che  air,  prodnoing  sulphate  of  poLash  and  ^ulphurou^  aciJ.  AVbcn  kept  in 
badly  closed  vessels,  it  oxidlxeti  gra-lually  and  fonn*  a  mixture  of  hj-posul* 
phite  of  potash  and  sulpliur. 

KS*  +  JO  =  KO.  SSO^  \-  as. 
It  diiBolveti  very  rcailily  in  water  and  alcobul,  forraiog  ayrllowiah  brews', 
wlativnj  wheu  it  diiisulref  in  wuLur,  cold  id  pradiuted,  oci 
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i.  Rose  {Pogp.  55.  533);    alcoliul   Icftvee   iiiiil)s«olvpd   the  fiu1i>linte  or 
osulphite  of  potafsh  wliich  is  found  mixed  witb  tbc  Mtlt  prepared 
ording  to  the  seconil  and  tJiird  methods. — Tbo  aqucoiii  solution  con- 
tains cither   pcDUtsiilphldc   of  pota£«iiini,   or  Lvdro«ulphil8   of  potn^b. 
{KS»+H0=K0,HS*J. 

A  solution  of  tho  eame  nature  is  obtained  in  cither  of  the  followinjf 

ways:    1.  Tho  iKpieou^s   tolutiou  of  ono  of  the  preceding  sulphides  of 

pota^^um    or   of  tbo   double   f>ulpliido    of  bydrogen    tind    polAA^ium   is 

digoited   with  sulphur  till  saturated.     When    tbo  double   nulphide   of 

bydro^n  and  potassium  is  thuri  treutod,  it  givos  up  1  atom  of  bydrn- 

~  Blphuric  acid. — 2.  A  (solution   of  potueh  Is  boilvd  with  sulphur.     In  this 

ISO,  byi>o£ulpbitc  of  potoi^b  U  formed  at  tho  same  timo  {vid.  the  third 

formula  gi«^en  for  tlio  pentanulpblde  of  potassium).     Carbonate  of  potojih 

rben  boiled  for  a  longer  time  beh:ives  like  eaustie  pota«b  (H.  Koae, 

J?,  17,  327).      The  yellowish   brown  solution   wbcn  expowd  to  tlte 

deposits  3  atoms   of  fiulpbnr  nnd   is  eonvcrtcd   into   hyposnlpbite 

of  potash.      Ky  the  f,^radual  addition   of  an  Aoid,  it  is  resolTcd  into  ft 

iU  of  |)ota«h,  hydrosulpburie  ii^id,  and  4  atoms  of  sulphur,  which   Is 

fMnpitated  in  the  form  of  milk  of  sulphur;  if  on  the  contrary  it  Is^a- 

dJy  abided  to  an  excess  of  acid — hydrochloric  acid  for  inptftnoo — it  is 

, Averted  into  a  Gnlt  of  potai!<h  and  pcrtiulphide  of  hydrogen.     The  bisul- 

hide,  tersnlphide,  and  tetra-^ulpbide  of  potageium  behave  in   tho  same 

anner,  except  that  when  treated  with  excess  of  acid,  they  alwaj-s  yield 

jdrosulpburic  acid  together  with  the  persnlpbide  of  hydrogen.      Hydro.. 

(Iphurle  acid  passed  tbrougb  tins  solution  prccipitutcs  4  atoms  of  sulphur 

Dd  profluees  btpulphide  of  potassium  {Dufloiij  Schw.  62,  212)j  so  that  the 

"Bnitica  are  reversed  according  to  tho  temperature. — The  solution  gives 

>  4  ntoms  of  sulphur  to  mnny  of  tho  heavy  metals,  and  with  peculiar 

Epidity  to  copper,  and  is  thereby  converted  into  a  colourless  solution  of 

moiiofiulphide  of  potassium.  ( Vnuc|UL'lin.)     When  heated,  it  diMulrea  nn 

additiontil  (quantity   of   sulphur;  but  this   ngniu   separates  on  cooling. 

(Bcrrelius.) 

Livrr  of  Sulphur,  ITfpar  nuJphfrU  nalinmn  nini  afeatinvm, — wlileh 
is  prepared  by  gently  heating  sulphur  with  carbonate  of  potash  hi 
flod  vessels,  r.  g.  in  covered  earthen  or  cast-iron  crucibles, — but  freest 
impurity,  in  glass  6asks, — consists  of  tertiulpblde,  peiitaMjIpbide,  and 
btenuediate  sulidiides  of  potassium,  aceording  to  the  proportions  em- 
dorcd,  mixed  with  sulphate  and  often  at  the  same  time  with  carbouato 
"of  potash.  ny4^aking  276'8  parls  (4  At.)  of  carbonate  of  iJotash,  and 
10.1(J=I50  pnrts  (lU  At.)  of  i^ulpbitr,  a  niixtnm  is  obtninc«l  coUsii^tln^ 
of  1  atom  of  .«ulpbnte  of  potash  and  3  atoms  of  tersulpbidc  of  poUwsinm. 
When  less  sulphur  is  used  and  a  lower  heat  upplietl,  it  likewise  contains 
undecomposed  carbonnto  of  potni*!);  if  the  heat  bo  ftronger,  iho  tersul- 
pbide  changes  to  Ibo  bi^ulpbiilc,  aud  ii  larger  quantity  uf  carbonate  of 
potash  18  decomposed.  Lastly.  If  the  amount  of  sulphur  exceeds  lU  atoms, 
tho  oxoee^  converts  the  biBulj'bide  iuto  tetrasulphide  or  pentasulnbide 
of  jtotaMiuin.  4  atoms  of  cjirboimto  of  yrf^taiih  require  10  atoms  of  sulphur 
to  form  jtentasulpbido  of  potassium.  Consequently,  for  270*S  parts  of 
carbonate  of  potash,  160  parts  of  sulphur  is  the  smallest  quantity  Ibat 
cnn  be  used,  and  this  produces  tersulpbide  of  potassium;  256  parts  Is  the 
largest, — pentosnlphide  being  produced;  any  excess  of  ftulphor  beyond 
^—^ia  volutilixe.')  u-itboiit  entering  into  combination.  In  the  common  pro- 
^^krtion  of  3  parts  of  rarl)onnte  of  potafb  to  1  part  of  sulphur,  tho  quail- 
^Hhv  of  sulrhur  is  therefore  too  gmall. 
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nnaU  of  fttmk  («ao  part  of  alt  to  8  puis  of  vsta-)  b  diccrtaA 

[  vkli  — owfl—lphiJe  of  poCaniaa  in  •  caad  Wlh      At  a  taapefatnrp  joat 

l^hffro  IIm  hsuiiaf  p«st  of  iW  li^aid,  the  AniailH  of  poiuh  u  JaooB- 

I  Ma^  chnaae  ouo  hem;  leniBted^  BBJ  h^poidpliite  ftf  potBddi  fbciaa^ 

fha  wUwtiom  m  Btinwl.  mUm  to  peedpUale  aaj  chtoaiie  oizido  held  n 

bl  VTBpOfHeii  to  the  cryttMS&nag  pocati  the  nit    sepantei 

'is coloarlaa  prwantic  cfTstak.     Or,  a  oDlataoB  of  chroiBBte  of  potaah  it 

[hMlad  irich  a  aelatioa  of  U*«r  of  eahJmr  (prapared  tr  tanng  tegsAv 

[>a—l  aarti  of  earhooate  of  potash  aaa  aalphar)  in  a  nod  hath,  the  Ihrer 

lOT  aalpaarhetag  added  in  anall  poriiooi  at  a  time  till  green  aeeqiuoxida  of 

[dhfOMiVB  eCBMi  to  he  predpitated.     The  clear  eolation  in  then  boiled,  %» 

[ifs  ihafMBcr  ca•^  to  separate  aaj  seeqnioxide  of  chrooitDiD — filtered,  aod 

[•VBporalod  to  Um  cnruallixin^''  pftint.     A  nnalt  qnantitr  of  fal|d)ate  of 

ipotaah  U  depeivtod  mi;  afterwar<l.«  farpofulphite  of  potash   crystalliiM 

I  ««i  of  a  reilow  eoloar  and  in   rhombic  octohedrons;  llie  nirjthor-lt<20or 

f  daaastod  uom  thi*  ult  and  i^q  evaporated,  deposits  Hghtcr-^oluarad 

[  ^rjrjlali  ia  the  form  of  nx*«ided  prisms  with  dihodml  ^umrait^.     \S~heo 

(u  ooooeotratioa  ia  carried  too  far,  the  li'juiil  fi^uently  ro1idific4  tot 

l/riUiant  aam  of  acedlc*,  which  differ  honcrcr  from  tho  nrtohedral  nit 

onljr  in  oonlaiainy  lo*»  water, — 5.  Kesaler  {Pogg.  74,  374)  prepares  hypo- 

•alphitO  of  pota«h  by  a  modification  of  Dbpping's  process,   namely  ay 

adaiojif  a  hoi  HoIutJon  of  bichromate  of  potash  in  small  portion*  at  a  ttiM 

to  a  hot  tolulion  of  pcntaauli)hido  of  pota&siam,  waiting  each  time  till  tht 

procipitaied  Moquioxide  of  chromium  aoqniree  a  pan  green  colour, 

«KJ»  ♦  4(KO,2CrO^    =    &(KO.SPO0  +  tCiK)"  +  KO. 

Brer^^raling  tho  filtered  solution  at  a  temperature  of  HO",  thin  foiu^ 
•Sdod  prr-mi  are  obuined  =3(K0,  SH)^)  +  110.  On  aj^itatini:  the 
BBolhvr  liijuor  of  tlioM  crystabt,  a  white  crvstalline  powder  eeparated^ 
which  agoiu  iliMotwil  on  applyitij^  hi'at  and  abiding  a  small  qaantit 
woti^r.  On  rfMtlin^,  however,  \muo  brilliant  cry^taJfl  wcro  dopoolted^ 
lunj^ing  to  tho  risht  primiatio  Jirvtoni.  Permanent  in  the  air.  Frohtb, 
i*oiii|*<«m(h1  of  .')(K0,  S^O*)  +  5nQ.  1. — Tninapareut,  inodoroun,  cooliaK 
uikJ  iiru*rwarda  bitter  to  the  tatto.  Crvstalli<c«  in  four-«d«d  priMM 
'  (Kirchholl). 
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^^r      The  crjrstals  analysed  by  Rainnielsber|r  were  fined  in  vacuo.     This 

f     «alt   loses  at  200°  (F.  3D2^)  31  per  cent,  of  water.:  and  if  ilio  heat  is 

I      increa«ecl,  it  ia  converted,  without  iiiiy  loss,  into  a  cinnabar-red  mixture  of 

I      ]  atoni  of  peuta^ul^bido  of  pntu^sluin  and  3  atoms  of  sulphato  of  polasli. 

(4K07S'0*  =  KS*  +  3K07SO')-     But  if  the  salt  is  not  curtiidctylv  dtby- 

!      dmte<l  before  the  temperature  is  raised,  a  small  qiiaatity  of  sulphur  is 

given    ofl",    but    oo    Bulphurou.s  acid.     (RuuinieUberg,    I*o(/ff.   5G,   20(t.) — 

12-9  grammes  of  the  salt  yiehl  on  being  heated:  (a)  a  gas  whicli  lias  a 

mottt  otVt-n.xive  odour,  lilce  tliat  evolved  from  ttewc-n,  and  blackens  lead- 

aalts;  (&)  0'04  graninios  of  Hubllnicil  sulphur;  (c)  i'H  ^'ranimca  of  a  fused 

brownish  mttsa  which  behaves  like  a  inixturt;  of  sulphide  uf  potustiluni 

^^»nd    eulpliato   of    potash.    (Vauijueliii.) — Hyposulphite  of  potash  deli- 

^Htotewea  in  the  ulr.     The  coticciitratod  aolnliuii  forms  a  thin  syrup.    When 

^^mo  aqneons  solution  of  the  ^alt  contains  exces-s  of  pota^^b,  it  i.t  converted, 

on  exposure  to   tho  air,    firat  into   sulphite  and    then   into  nulphate  of 

potash.     It   dissolves  certain   heavy  metallic  oxides,  as   the   oxides  of 

ar^nic,  copper,  silver  and  mercury.  (Kirchboff.)     The  aalt  is  iusolubio 

alcohol. 
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H. — IT.  PENTATnroNATE  DP  PoTASii. — KO,  S*0*. — Koown  only  iu 
solution.     Very  unstable  (yid.  II.,  164). 
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I.  TETRATitioNATE  OP  roTASii. — KO,S*0*. — 1.  Pr«parcU  b^  the 
gradual  addition  of  iodine  to  a  coiiceutrated  solution  of  hyposulphite  of 
potash  till  the  reddish  brown  colour  becomes  permanent.  Tho  tctra- 
ihionat«  of  potash  .separates  completely  and  is  disaolvod  iu  hot  water;  tho 
jotuiion  is  tlien  fdtorvd  from  free  sulphur,  and  mixed  with  alcohol  till  the 
ipitate  at  Gmt  formed  thiwly  rediwolvos  in  tho  liquid.  On  cuo]in;[j, 
le  salt  sepamtcs  iu  h»r;;e  crystals.  (Ke»ler, /'a^fy.  74,  249.) — 2.  When 
tctmtbiouic  arid  is  added  to  a  concentrated  solution  of  acetate  of  potash, 
the  salt  scpamtcs  iu  a  pulverulent  form,  in  which  state  it  Is  more  stable 
than  when  ia  large  crystals.  IT 
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K.  TntTiiioNATE  OF  PoTAsii. — KO,  S'0^ — FreparcUion.  —  (Vid. 
I..  167.) — IT  2.  By  passing  a  current  of  sulphurous  acid  gas  through  a 
saturated  solution  of  hypotiutphito  of  pot3«li  dissolved  in  a  mixtuni  of 
7  (»art3  of  water  to  1  part  of  alcohol.  The  salt  separatee  in  a  crystal- 
line pulvernl(»nt  form;  this  powder  is  redissolvcd  in  water,  heatod  to  be- 
oen  ;)0"  and  CO^,  filtered  from  sulphur,  and  mixed  with  an  evchth  part 
alcohol.  On  cooling,  trithionale  of  potash  is  deposited  in  slender,  four- 
sided,  obliquely  truncated  pri.tfms.  (r}essy,  J.  j'lir  prad.  Chan.  33,  348.)  T. 
— Right  rhombic  prisms  with  dihedral  sunimits  resting  on  the  acuto 
lateral  edges.  (Prcvottayc,  iV.  Amt.  Chim.  I'hys.  3,  354.)  Of  a  saline 
bitter  flavour,  neutral  to  vegetable  colours,  unaltered  in  tho  air.  100 
parts  of  the  ;^t  heated  to  roduess  in  a  close  vessel,  evolve  U'88  parts  of 
Iphur,  aud  23-7G  parts  of  sulphurous  aoid,  leaving  64-3()  parts  of  eul- 
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POTASSIUM. 


phato  of  potA8}i.     Its  solation  when  boilctl  is  fesolred  into  salpbaM  i 
Bulpbito  of  potash  aad  free  oulphur.  (Pelouzc.) 

KO.S'0<  =  S  +  SO*  +  KO.HO». 
(Langlois,  Ann,  I'harm.  40,  102.) 

KO _..    47-2     ._....     un 

S»0*    88-0     65-09 

Ko,sH)»  „ iwa  loooo" 

t.  Sulphite  OF  Potash. — ^.  MoxoscLpnrrE.    StaAT*  fitlpkyr  t 
Sulphurous  aciJ  gaa  \b  poascd  thruugh  aolutiou  ol"  carbon-ito  of  iiotMfa  ig  ^ 
Woiilfo'ei  iip[>]iratu8,  till  tlie  carbonic  acid  ih  rxpeltcit;  tbe  mtliiUou  i»  lltft 
evnporated  out  of  contact  of  air.     Th^  salt  forms  clear  errBt&)c  wliiii 
ronlnin  water,   hnt  only  nic<-faanicnlly  mixfd,  aud,  ucmnlin;?  |o  Ben- 
linrdi  {N.  Tr.  9,  2,  14),  aro  identical  in  fonn  with  those  cf  the  (tirap)^^^ 
phitlo  of  poto-sh.      The  cryt^talf,    accunling  to  the   ibove,    nt«  ftQl^^H 
truncntcd,  irn^gnUr,  doublo  six-aided  pjrramldf!,  with  a  Jihort  prigm^l^P 
intcrvmiing  {Fiy.  7C),  &o.     It  baa  a  penetratiDg,  acrid,  and  sulpfanrMM 
tasto. 

T  According  to   Mnspralt  {Ann.   Ph^rm.  50,  lo^,  1844),   Ike  ah 
QrjTBtiiUixoa  in  oblique  rhouibio  octohedrous,  containiQg  2  atonu  of  water,  f 
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DMropltalM  vhcn  bcftlod,  loeing,  first  wat«r,  then  a  littlo  sulpbarow 
Nulit,  and  then  sulphur  in  sinnll  quantity,  and  lcare.s  a  rcdditib  iiuxtunof] 
•iil|ib«tnaf  |Ktt««b  and  eulphide  of  potassium.  (Vaaqudin,  Ann.  (^kmi 

i*Am.t,  Itt.) 

4(KO,SO>)  «  3(KO,SO«)  -r  KS. 

It  dotonntPH  vrith  nitre.  (Bergman,  Opute.  B,  394.)  Beootneiopaaul 
III  Ibn  aki  and  is  converted  into  sniphato  of  potash,  hat  more  npiolyj 
whoii  til  tolutiou.  In  floIotioR  it  reduces  the  uxidej;  of  niorcur^,  nlvcr, 
aiid  jfold,  tt>  tho  metallic  .tUte;  the  higher  oxides  nf  manganeee,  iron,  ami 
roppor,  (o  Ik  tovrer  degree  of  oxidation;  and  i^  tlwlf  coaverted  into  nX' 
phnlii  iif  potaah.  Thi*  snitition  19  decompn.«ed  by  faarvtiL  or  11m».VKtir, 
H  hIcU  Hmitvii  down  frum  it  sulphite  of  baryta  or  llnie;  "likewiBe,  by  doaUt 
Hllliiil)',  by  tbo  plu^nphatc,  Mitpnnto.  hy^lroc  hi  orate,  or  nitrate  uf  ammoua 
or  uMira,  ai  well  aa  by  .MiJublc  saltj  of  baryta  or  lime.  The  miU  diiMoIni 
In  1  imrt  of  coM,  and  in  a  nnaller  quaul'ity  of  hot  water  (FounroyA 
Valii|ni<liM,  Aftt*.  CAim.  i4.  ^5t;  nlsu  CrtH.  Ann.  1800,  2,  395.) 

A  UiNtirintR.  Y  Prrpare^l  by  fopemluniting  a  rather  stren;  ■etv- 
lluii  of  ciirbontvlQ  of  )tolA<h  with  tulpherous  acid,  and  prectpilatiag  vtlh 
abiiiliito  aloohul,  A  white  aeicular  Buue  of  cry»laU  u  obtikinrd  whiti 
titnvt  be  (iillcctotl  nn  a  filtor  and  washed  with  aosojulo  aloobol.  The  all 
iin  iini'lrAaiint  •ulpbun>us  tat*te,  ir  iientiml  to  t«tt  paper,  and  ilovlj 
Vm  «itl)tliun>ti*  nrtd  in  tbr  air.  By  tearing  the  •vpoiMtuniUHl  «oli* 
III  n  I'bioo  u->-i'l  f^>r  »i>tuc  we<'ki*,*  tht>  mlt  is  obtained  in  beanlifil 
1.1  ».''""  Iti  fitnnnU  in  KO.  1?S0MI0. 
«'  bo  obtained  in  the  auhrdrDan  atale  by  pMsing  ndp 

ild  p..  ,MiM  ft  hot  fatamied  aotiiUoa  of  MfUuiaCa  of 
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'errewence  ceases.  The  fioluiion  iu;qtiires  a  crecn  colour,  and  depoaita 
the  coiujuiiind  in  hard  granular  crj'stals,  ttIiicIi  muat  bo  collectctl  on 
a  filter,  wa&bed  wilU  a  small  qaauticjr  of  alcoLol,  uud  dried  Letween 
blotting-paper.  This  salt  diaaolvM  but  slovly  in  water  and  alcohol,  and 
is  quite  insoluble  IQ  ether.  Hus  a  saline  and  not  unpleasant  taste;  docitnot 
evolve  sulphurous  acid  in  the  air.  When  it  is  heated  iu  a  tube,  sulphur 
fuhlinies  and  large  (jiiuntitiea  uf  sulphurous  acid  aro  evolved,  sulphate  o£ 
putiuh  being  left  bebind. 

£(K0,2S0»)  =  KO"  -F  S  +  2(K0.S0»). 

(Miupmtt,  Afm.  PUarm.  50,  259.)  H  Crystallizca  more  easily  than  tho 
neutral  aidphitc;  gjvcs  ofl*  one-half  its  acid  wlicu  boiled  with  sulphur  and 
water.  (Berzelius,  Lchrb.  3,  81.) 

M.  HvpoauLpnATB  of  Potash. — Hyposulphate  of  lime  is  precipi- 
tateil  at  a  boiliuj;,'  boat  by  curbooate  of  puto^h,  or  hyposulphate  of  baryta 
by  j^lllphatc  of  jiotash,  at  common  temperatures,  or  hypoKulpliate  of  itian- 
gaiMse  by  potash,  alwaytt  in  ei|uivalcnt  proportions;  the  solution  is  61tereil 
lod  evaporated.  The  crystals  are  transparent  and  belong  to  the  right 
prismatic  system  {Fi(;.  77),  without  the  t  surface  and  the  surface  situ- 
ated above  it,  baring  on  tlic  contrary  the  yi  surface;  u}  :  u  =  Hi)"  54'; 
jtt  ;  o  —  120  39',  (It  has  the  crj-stalline  form  of  sulphate  of  potash; 
Walchner,  ^Schte.  44,  245.)  Ihc  crystals  liave  u  pure  bitter  tasle,  and  aro 
unacted  ou  in  the  air;  decrepitate  strongly  with  beat;  uud  leave  7249 
per  ocnt.  of  sulphate  of  potash.  Thoy  dissolve  in  XH'H  parts  of  water  at 
is"  (60-8"  F.),  in  1*58  ports  of  boiling  waterj  but  not  in  alcohol.  (Hoeren, 
Poifff.  7,  72.) 

Cnstallixcd.  Hcer«a. 

^__  KO 47-2     39*60     ,..     39'86 

^H  S?0*    „    72-0    60-40    Sa-75 

^H  Water  of  dccrepiutloii  1-39 


H0,i!?O»  ,  119-2 


lOO-OO     100-00 


N.  Suu^ATB  OP  PoTAsn. — a.  MoNoscLpnATB.^ — Vitrioliied  tartar, 
Tartarus  vitriolaius.  Arcanum  d^iplicatnm,  Sal  potychrtstum  GUxscri,  tial 
tU  duobiu,  Specijicum  puryans  Paracthi,  J*ana&Ba  koUaticay  Panatau  dit- 
plicata,  A'*(rum  vitruAaium,  .'■''piritu*  vtfrioli  coaffulabiHa. — Hydrate  of 
potuh  sprinkled  with  oil  of  vitriol  emits  light  in  thu  dork  (Ueinricb);  it 
a2eo  ftbeorba  the  vapour  of  auhydrous  sulphuric  acid  at  ordinary  tempcra- 
torec  (H.  Rose.) — The  salt  is  obtained  a^i  a  by-product  in  the  preparation 
of  nitric  acid  unci  Knglish  oil  of  vitriol,  and  in  the  purification  of  crude  pot- 
ash. Cr^'^tals  clear,  hard,  and  generally  smail.  Specitiu  gravity  =  2'G2;j2 
(Karstcu),  =  2-636  (Watson),  =  2-C62  (Kopp).  Crystallluesysteui,  the 
right  prismatic  (Fi(f.  76  &  77).  »'  :  «  =  73=  28|';  u  :  m  =  'li!(P  44;'; 
u:l  —  143"  15f  J  n:n  —  112'  22';  n  :  m  =  146"  II';  n  :  (  =  123'  *»'; 
p  ip^  150"  12';  y  :m=  119'^  48  ;  y  :  y  below  =  lao**  24';  ;>:«=: 
136'  14^;  a  :  u  =  133°  45^'.  (Mitsclierliph,  Pogg.  18.  16J)J  see  also  the 
differing  atatementa  of  Brooke,  Ann.  Phil.  23, 20;  W.  Phillips,  A  nn,  Phil, 
20,  342;  and  ikmhardi,  A.  Jr.  9,  2,  14.)  Decrepitates  in  the  lire,  and 
fuses  at  a  red  heal;  crystallizes  as  it  becomes  aolid.  Not  vohttilo^  taat^s 
ioehly  saline  and  bitter. 

Crffltallixed.  w<>ftut.      Kttvuh      tMm%.        Bannl, 

IJCO.. 47-2         ^4-13         M-35         &&         &5-3         57*24         57-11         63*6 

400         45-87         4i-25         45         447         42-76         4229        304 

i6>     87 -a       100-00       IfiO-OO       100       100-0       100-00       10(W)0       100*0 
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14 
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Heated  to  rodness  with  ^  its  weight  of  charcoal,  it  is  ehiinged  into 
protOBulphide  of  putaseiuin.  Most  of  the  strorj^er  ncidB  separato  half  of  its 
potash,  and  leavo  liit^tilptiate  of  potash  (T.,  12(i,  and  Sch,  88).  2  atoms  of 
sulphate  of  potash  dissolved  in  1  atom  of  moderately  warm  hydrochloric 
acid,  yield,  on  cooling,  tabular  cr^'Stals  of  hieulpbato  of  potash  and  cubM 
of  cliiorino  of  potAAsium;  from  hisiilphate  of  [HitaAli,  on  tltc  runtrory,  hydro-  m 
chloric  acid  cannot  ahstract  pota^li.  (Kane,  Ann.  Phurm.  HI,  ].)  The  '  | 
powdered  salt  abeorba  the  \-apour  of  anhydrous  sulphuric  aotd  very  slowly 
and  ^'ives  it  off  entirely  on  being  warmed.  (H.  Rose.  Poffo.  38,  122.) — 
100  parts  of  water  at  0^  diswlvo,  with  slight  lowering  of  temperature, 
8*36  par Cd  of  the  snlt,  and  for  every  degree  above  0°,  01741  parts. 
^Gay-liHssac.)  A  solution  saturated  at  8^  has  a  ntccific  gmvity  of  1'072. 
(Anthoii,  liepert.  50,  S4ti) — 1  jtart  of  sulpliate  of  iK>tu<h  <lii»olr<M  in  n'3 
partA  of  water  at  IS'TS",  and  the  solution  ha.t  a  specific  grarity  =  1-0798. 
(Karsten.)  In  solution  of  potash  of  135  tfpecifir  gravitv,  it  ia  (juttv  in- 
e<r1uhlo.  {Liebig,  Amt.  Pharm.  11,  262;  ahto  Brauden  it  Viruhaber,  BerL 
Jahfb.  24,  2,  68;  and  Branded  &  Gruner,  J9r.  ^rcA.  22,  147.) 


b.  SB«Qri-«in.i>nATe, — Crystallixee  from  a  solution  of  tho  normal  sul- 
phato  in  dilute  iinlphuHc  ncid,  together  with  bisulphatc  of  potash,  and  in 
the  fonn  of  asbcatos-likc  threadii.  (R.  Phillips,  Phil.  Mag.  Ann.  1,  42!); 
also  Kattn.  Arch,  13,  IDS.)     JacqueUin  euccecded  but  once  in  obtaining 

Cr]F«Ullized.  Phitlipf. 

2K0   „..*. M'4     42-26     42'BO 

3S0" „„«....  iaO-0    53*71     52-45 

HO ^ 9-0 403     4-75 

a<KO,SO0  + H0,SO"    22S-4     100*00    100-00 
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c,  BiBCLrnATE. — 1.  87*2  porta  (1  At)  of  sulphate  of  potash  on 
molted  together  with  49  parts  (1  At.)  of  oil  of  vitriol. — 2.  A  hot  aoIu- 
tion  of  1  atom  of  solpUato  of  iiotash  in  a  mixture  uf  ^....1  atom  of  vitriol 
and  wuter.  yieldn  crystals  of  the  normal  salt  immediulelv  on  cooling;  the 
molher-liquor  drawn  off  and  evajKiratoil,  afterwardri  yiel«ls  nce^lles  of  tho 
anhydrous  bi-acid  fait.  Tbc«c  may  also  bo  obtained  by  evaporating  a 
solution  of  1  atom  of  snipbato  of  potatih  in  l|...S  atoms  of  sulphuric 
acid;  bat  the  moas  of  «Jt  obtained  by  evaporation  in  tho  latter  caso, 
liqucBcri  in  the  eonrsc  of  2  days,  and  yiehlii  rhombohodrous  of  tho  hy~ 
dr«tctl  bi-arid  ailt;  with  3  atoms  of  sulphuric  ucid  to  ono  of  sulphate 
of  potash,  this  chango  occurs  sooner;  and  with  5  atoms,  even  in  ono  hour. 
Both  tho  anhydrous  and  tho  bydmtod  bkU  can  bv  formed  as  well  at  rum- 
non  tomporaturcs  as  at  40°;  tfac  former  e«pecially  when  thu  sulphorio 
acid  ia  present  in  small  quantity,  and  tho  latter  when  it  is  in  oxceM. 
From  a  solutiou  uf  1  uloni  uf  sulphato  of  potash  and  1  atom  of  oil  of 
vitriol  in  hut  by<lrutod  hydrtrhluric.  nitrio,  tartaric,  or  acetic  acid,  only 
the  hydratcd  rhombohddnl  salt  crystallitoa  out,  so  that  tbeM  acids  act  in 
tho  same  manner  as  an  cxooas  of  snlphnrio  acid.  (Jacqaclain.)  Whnn  tho 
ntiduu  left  after  tho  preiiamtion  of  nitric  acid  from  1  »toni  of  nitre  and 
2  atoms  of  sulphuric  acid  is  diaaoived  xa  hot  water  and  cooled,  aulphat 
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potuh  first  Geparstoe  in  crystals,  which  have  a  sour  ta^te,  but  ouly  in  con- 
seqaencc  of  the  aolutiuD  still  adhering  to  them;  and  the  mother-liquor,  on 
being  afterwards  placed  io  a  cool  situation,  yields  needles,  and  at  last  short 
thick  prisma  uf  the  hydrated  biacid  salt,  whilst  a  large  portion  eolidifies  iu 
a  dondrilic  mags  of  miuuto  crystals.  (Gcigcr.) — Tho  anhydrous  Bait  cryti- 
tallizi'fl  in  fine  needlea,  having  a  specific  gravity  of  2;f77,  and  melting 
ftt  2!0''(410*  F.).  Dissolved  only  iu  life  exact  quantity  of  hot  water 
necessary',  it  crystallizes  unaltered  on  cooling;  but  when  this  maas  is  ex- 
posed to  tho  air  for  4  weeks,  the  hydrated  salt  separates  from  it  in  a  ma«8 
uf  email  needles.  (Jacquelain.) 

The  hydrated  salt  crystallizes  partly  (a\  in  rhomhohpdrons,  having  a 
specific  gravity  of  2-163,  and  fusing  at  I H7"  (386*6  F.j,  partly  (S)  on  sepa- 
rating from  the  anhydrous  salt,  in  sliining  silky  threads,  produced  from  iho 
unlun  of  the  rhomboid.*!.  (Jacquelain.)- — Tlio  hydrated  saU  which  sepa- 
rates in  larger  crystals  from  the  aqueoua  Rolution  is  isomorphoua  with  the 
oblique  prismatic  tiulplmr;  but  on  cooling  after  fusion,  crystals  arc  pro- 
duced identical  with  those  of  felspar;  tlio  salt  is  coneequently  ditnorphuus. 
(Mitschcrlicb.)  It  £ometinic.<)  cryf^itallixes  in  transparent,  thick,  oblique, 
rhoniboidal  pnttmtf,  a,  with  numerous  trancations;  sometimes  iu  four  or 
s-eided  needles,  /S.  (Geiger.) — Beudant  (Ann.  Ckim.  Phifs.  4,72)  ob- 
tiied  from  a  solution  of  sulphate  of  potash  in  oil  of  vitriol,  irregular  te- 
'rohedroDs;  from  a  solution  in  weaker  acid,  rhombobedrons;  and  in  acid 
etiU  murfi  diluteil,  rhonihoheJrons  wilh  P-face«  and  other  faces  like- 
wieo.  Phillips  obtained  ri;:ht  rhombic  prisma  and  rhombic  octohedrons. — 
The  hydrated  crystals  retain  their  tran.«parcncy  at  149"  (300-^'  F.).  and 
first  begin  tu  melt  at  Slfro'  (GOO'  F.),  when  they  merely  lose  a  trace  of 
mechanically  combined  water.  (Graham.)  They  fuso  at  200'  (392^  F.). 
(Mitsclicrlich.)  The  fused  eiilt  apjm'ars  as  a  pellucid  oil,  anil  solidifios  on 
oooling  to  a  white  transparent  hard  tmiss.  It  lustctt  very  sour^  and  red- 
dens litmus  strongly. 

Anhydrous,  Jacquelain, 
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The  hydrated  salt  Js  considered  by  Graham  and  othora  as  a  doublo 
■alt,  water  being  one  of  the  bases;  thus,  KO,  SO^  -|-  HO,  SO'.  Tbe  hy- 
drated t-alt  is  not  decomposed  below  a  rod  heat;  according  to  Gay-Lussai^ 
il  gives  off  when  heatcu  to  redness,  first  oil  of  vitriol,  then  sulphurous 
acid  and  oxvi^eu  gud,  and  is  converted  into  tbe  normal  salt.  Anhydrous 
eolphato  of  inagiie.'<ia  or  i^ulphato  of  zinc  expels  oil  of  vitriol  from  tho 
Ball  when  in  a  state  of  fusion,  and  unites  in  its  stoad  with  the  simple  snl- 
phate  of  iwtash  to  form  a  double  salt.  KO.  SO^  +  HO,  SO*  with  MgO.SO'; 
yields  KO.  SO^  -r  MgO.  SO',  and  HO,  SO'.  (Graham.)  Fused  common 
salt  mixed  with  the  hydrated  salt  in  the  fused  state,  immediately  evolves 
hydrochloric  acid.  (Mitsclierlich.) 

Biflulphato  of  potash  dissolvoti  in  about  half  its  weight  of  boiling 
water;  tho  solution  solidifies  to  a  mass  of  nocdlea  on  cooling.     From  a 
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Mlation  in  a  larcer  quantity  of  hot  viiier  a  oonsidomble  qnanlity  of  dmpU 
solpbatc  erysUiUixoH  out  uii  coulttif;,  leaving  free  add  in  tlie  solution,  aiid 
tliiH  iH  proportion  to  tko  amount,  of  wutcr  ciiiplnycd  (up  to  a  certuiu  liinit). 
(Geiger.)  When  much  wuter  u  present,  tho  udditlon  of  even  a  largo 
quantity  of  sulphuric  acid  cannot  prevent  the  uimple  sulphate  from  oryts- 
tallizing  oat.  (Qruhani.)  When  tlio  water  ia  in  large  exOL-si,  its  affinity 
for  the  fulphurio  acid  overcomes  that  of  the  sulphate  of  potash  for  tho 
Utter.  Cold  water  extroctJi  from  the  aalt  a  largu  quantity  of  sulphnrio 
acid  and  but  Liltlo  potash,  leaving  simple  aulpbateuf  potaah;  the  pritmatio 
cryftals  are  ther«'fore  deprived  of  their  transparency  liy  oold  n-ater. 
Boilini;^  alcohol  aUo  extracts  from  tho  crystab  scarcely  anything  but  sul- 
pbario  aciil,  and  leaves  tlieni  cloudy  and  lees  acid  to  the  tasta  (Goiger; 
also  Link,  CrelL  Ann.  179«,  1,  26;  Berthnllet,  UtoL  Chun,  1,  356; 
Gei^r,  Mag.  Pfiarm.  ft,  251;  R.  Phillips,  rhU.  Mag.  Ann,  1,  420,  and 

,£tuiH.Arek.'i^,  1»N;  MiL^icherlieh.  Pogg.  1R,  152     ITi'):  GfiLham,  tkil, 
Mag.  J.  6,  331 ;  JacqueliLln,  A  nn.  Chim.  Phy«.  70.  311.) 

According  to  Jarniielain,  thcru  exist  oryHtalliiio  conifHtunds  of  &tn)plo 
Bolphate  of  |»oL;LMh  vith  hydratcd  phnaphnric  and  nitric  u(  ids.  If  aiuiple 
sulnhato  of  potash  is  dianolved  in  excess  of  warm  syrupy  phosphoric  acid, 
obliijuc  six-sided  prisms  are  ubiaiued  on  cooling,  having  a  sjieeifio  gruvity 
=  2-296,  BicUing  at  340'  M04"  F.),  and  containing  636  percent  of  sul- 
phato  of  notash^  36*35  of  pho^phorie  acid,  and  10-5  of  water  ^  2(K0,  SO*) 
+  3H0,  VO*.  A  solution  of  sulphate  of  potash  in  warm  nitric  acid 
yields,  Ar«t  a  few  crystals  of  hydrated  bisutphnte  of  potash  and  nitr^^ 
then  oblique prisinn,  of  spceiflc  gravity  2'38l,  which  fuse  at  150^  (302'  F.), 
and  oomsist  of  39-32  per  cent,  of  pota^,  33*29  of  sulphnric  acid,  and  27'47 
of  tho  firnt  hydrate  of  nitric  acid  =  2(K0,  SO')  +  HO.  N0».  When 
diaaolredj  on  the  oontrury,  in  hydrochloric  or  tartaric  acid,  it  yiehU  hy- 
drated  biinlphate  of  potash  on  the  one  hand,  and  chloride  of  potaeaiam  or 
cream  of  Inrtar  on  tho  other. 

The  abovo  two  compoundo,  however,  may  likewiM  he  regarded  as 
eomhinations  of  hydrateU  bisulpliato  of  potash  with  pliospbato  or  nitrate 

of  potash  : 

2(KO,8(y) -f  SHO.PO  «=   KO,HO,2SO»  ♦   K0.2H0.P0*; 

sod:    2(K0,S0')  +  UO.NO  =  KO.II0,2SO»  +  KO.NO*. 

0.  DODBLB  SULPHIDK  OP  CaRDOK  AKb  PoTASSItlll. III  tho  sLatQ  of 

•olotion   it   may  al«o  l>e  oouaidered   as  hydmsttifihnrHtett  carhonaU  *^ 

potash- — 1.  Formod  by  diHSoWiu^^sulphidoof  carbon  iu  a  ftulutton  ofproto- 

sulphide  of  potafflium,  orof  putaMi;  in  tbelatterca«e,  slowly,  and  withpr»>' 

duction  of  carbonate  of  i^tash  at  tho  same  time. — To  a  solution  *>(  uroto- 

llphide  of  jiotassium  in  a  small  quantity  of  alcohol,  sulphide  of  carbon  ia 

daod  a»1ong  as  itdiKHilves,  tho  lower  Aynipy  stratum  which  srpamlos  on 

inding,  is  separated  frtim  the  two  uppor  ones  (the  middio  i*(mtam  boini^ 

'^tiioexcese  of  snipliido  of  oarbon— and  the  nnpor  one,  alcohol  holding  in 

wlution  higher  sulpliidce  of  potassium  and  Rulphiilo  of  MflNHi),  iind   cr^ 

pomtrd  at  .TO''  (K«'  F.).— 2.  An   anurous  solution  of  protosulphido  of 

potiuMium  is  digestol  to  saturation  with  cxeeAs  of  oulphide  of  carbon,  at 

30   (Rfi'  F.).  In  a  closed  rejMtl  qaitu  filled  with  the  mixture,  iind  then 

eva|ioralcd  at  the  same  temperaturo. — In  huth  cai»es,  a  yellow,  hitrhly  deli- 

Lquescent  sail  erystalliie*  mm  the  oonemtraled  aoliilion.  baring  a  cooling, 

rppppery,  and  afterwards  htpatio  taste }  it  loses  its  water  of  eryiitalliiaiien 

at  a  temperature  belwoea  60*  and  80"  (140"  and  ITS"  K. ),  and  is CQaT«rt«d 

inlo  Mihydsoua  double  lulpkid*  ofevbon  uid  itotaaBium.    Thii  HfastuM 
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18  ivUtlish  brown,  and  vlicn  Itcated  apart  from  the  air,  eliangw  wttboiit  aoy 
•eijaration  of  liquid  matter,  to  ii  black  ishfirown  mutiu-o  ^tcnulpliitlo  of 
|iola««ium  and  charcoal. 

K8,C8«  -  K8«  +  C. 

It  rcatllly  dtfisnlrcs  in  water,  bat  ia  vury  spariogly  soluble  iD  alcohol^ 
Ibnuing  a  Utowd  solation.  (BerzoUas^  Poy<j,  6,  4i)0.) 

P.  St/LPQOFBuiirRiOE  OP  PuTAfi»ii'M. — Dry  ^ntAiieously  inflara- 
nable  phusphuretted  hydro;^u  giu  is  ptiiitiett  for  7  Uours  over  gently  buated 
a^ulphide  of  patA.«siuiu  (p.  33).  Hvdrufitiliibnric  acid  gau  is  evolved, 
aad  a  wliJto  niajut  ubtuincd,  haviu;;  a  Hepatic  tiatc. 

4K.  US  +  PH'  «  4KS*,  py  +  3U8. 


4K „. 

US 

C«kaUtion. 
176*0    

..    43-65    ... 
.„    48-33    ... 

a-02 

H.  Rose. 

....     42-33 
....     45*03 

P „ 

.- Sl-4     

4KS»,PS'   

364-2     

..  10000 

In  tbo  dctcrmlnatioa  of  the  sulpbar  by  oxidation  with  nitrlo  acid, 
Rose  iiuslninfsl  a  lowt,  owing  to  the  or^cape  of  dulphurettoil  hydrogen. 

The  ma.'W  delitjuesces  in  the  air  and  disBolvea  completely  in  water, 
jBliving  ont  the  odour  of  bydroRulphuna  nerd  ;  if  hot  watnr  is  nw^d,  the  gas 
MCBpcs  in  bubbles,  an<)  phos)ih(inc  acid  is  produced  at  tbc  eame  tinio. 
The  flolntiun  mixed  with  liydnichloric  a^rid,  evolvea  hydroeulphuric  acid 
Haa  and  deposits  eulpliiir.  After  this,  it  probably  containn  one  ntoni  of 
^^^phusphato  of  potaah,  ono  utom  of  ter-solpbido  of  potassinin,  and  ft 
^Bmiiu  uf  hydrusulphuric  acid. 


4KS=  +  PS^  +  8HO  =  3KO,PO»  +  KS"  +  8HS.      (H.  Hom,) 


h.  When  flnlphido  of  hydrogen  and  potauium  is  treated  in  the  same 
manner  with  phusplmrcttcd  hyilrogcu  gae,  it  is  couvortcd,  with  evolution 
of  sulphuretted  bydroy'en,  (wliicli  iwcHi»e-M  with  great  frothing)  into  a 
scuii-Uuid  mass,  which,  on  cooling,  acquire))  a  very  faint  yoUowiah  rod 
tioge,  conlainE  more  potassium  and  phosphorus  than  the  preceding,  and 
absorb:!  uioijtture  from  tbc  air  with  avidity.  (II.  Rose,  togg.  24,  313.) 


POTASSIDM    JIND   SeLEMVM. 

A.  Selenidb  of  PoTAHSti'M. — 1.  Formcd  by  direct  combination  of 
Senium  with  potobMinm.  The  combination  ia  attended  with  iuHmnmationj 
which  a  portion  of  the  ctelenide  l)Ccomes  Bublimcd;  and  when  there  ia 
-J  ozeess  of  pota^-sinni  jtrtutent,  with  a  kiml  of  explosion. — 2.  By  igniting 
ueoiie  or  ticleniute  of  potash,  with  hvdrogen  giis  or  charcoal, '— 3.  By 
■ing  selenium  with  liy«lmto  of  potash,  ny  which  a  mixture  is  formed  of 
[fttoins  of  selcnidu  uf  potassium  and  1  atom  of  eelenito  of  potash. 

3KO  +  iSs  +  xSe  ^  2KSe*  +  KO.SeO*; 

lie  amount  of  selenium  with  which  the  potasaium  combines,  is  not  hero 
i<iuire<t  into). — 4.  By  beating  flelvnium  with  carbonate  of  potash,  wliereby 
ho  carUxiic  acid  is  ex|ioUcd,  and  tho  same  cHects  produced  as  in  the 
id  method.     Tho  selenidc  uf  potassium  obtained  by  t.\io  fital  uic\.\v>A,Sa 


44 


POTASSIUM. 


a  fused  steel-groy  masa,  harinj;  a  crystalline  fracture,  and  a  tasto  and 
tjDiell  iike  liver  uf  sulpliur.  That  prepared  bv  the  seeund  method  in 
dark  bmwii  on  the  surfaoe,  but  oinnabar-red  witLiu.  Tliat  preparetl  by 
the  third  method  ia  black  in  the  ma^s,  hut  brown  wbeo  palvcriiicd; 
spongy,  infusible  at  a  red-heat,  and  richer  in  setenium  than  the  preceding. 
The  selenido  of  pntas-nium  which  contains  selenium  in  exceM«,  Awellv  up 
when  hydrochloric  acid  is  poured  oror  it,  evolves  sclcniurctted  hydrogen, 
and  deposits  red  flakeit  of  selenium. 

Selenido  of  potatifiiam  becomes  moist  in  the  air.  When  it  contaius 
excMa  of  potaseiuUf  it  dissolvent  iu  water  with  evolution  of  hydrogen  |,m-", 
aisd  produces  a  polo  red  solution  (prohaUy  colourless,  however,  when  ilm 
proecnce  of  oxygen  in  entirely,preventcd),  in  w  hich  hydiatcd  protooelcnide 
of  I'ota-ssimn  or  kydroseUni'itc  of  pctash,  niutjt  be  supposed  to  exist. — The 
Kctrnidc  richer  in  selenium,  obtained  by  the  tirst  nnd  third  methods,  yields, 
with  water,  a  dark  reddish  brown  solution,  from  which  acids  libcruto 
selcniurelted  hydroj^n  and  prccipitatu  Hcleniuni.  In  the  solution,  a 
hydrated  persclcnide  of  potassium,  or  hydrostlentU  of  potash  must  be  sup- 
posed to  exist.  A  similar  solution,  though  likewise  containing  sclonito  of 
potash,  is  formed  by  boiling  selenium  for  a  long  time  in  solution  of  potash. 
The  selenido  of  potassium  still  richer  in  scleninm,  obtained  by  the  fourth 
metliod,  forms  with  a  t>mtiU  quantity  of  water,  a  dark  brown  solution,  from 
which,  on  the  ailditioii  of  more  water,  the  greater  part  of  the  selenium  is 
thrown  down,  (unless  undeconiposed  carbonate  of  potash  is  prewut,  which 
prorents  the  precipitation),  and  the  same  reddisn  brown  Uquid  remains 
as  in  the  former  ca«c  All  the  solutions  of  selenido  of  potassium  have  a 
hepatic  tAste,  and  when  oxposod  to  the  air,  doi>oait  selenium  in  the  form  of 
a  red  powder. 

KSe»  +  O  =  KO  +  Se»:   or,     KO,HSe«  +  O  =  KO  +  Sc«  +  HO.  (BencUiu.) 

B.  Selesite  of  PoTAsn. — a.  MonoteUnite. — Obtained  by  saturating 
carbonHle  of  potash  with  i>eleniuufl  acid.  On  eraporatiug  the  solution,  hut 
not  by  cooling,  it  separates  in  crystalline  grains,  Fiises,  when  hcat^id,  to 
a  yellow  mass,  which  a^ain  becomes  white  on  coolinir.  Attracts  moisture 
from  tho  :iir;  wduble  in  nearly  all  proportions  in  water,  but  not  in  alcohol. 
Hw  a  disagreeable  ta.<fte,  and  strong  alkaline  uction  on  test  paper. 

I.  Bi*etenitf. — Cr^-stallizes  with  difficulty  on  coolinfr,  from  a  solution 
ovaporatcd  lu  tho  consistence  of  syrup,  or  from  a  (^lightly  acid  solution 
by  evaporation  over  oil  of  vitriol,  in  feathery  (satiny-looking;  Mujij^tratt) 
crystals,  which  nnitc  at  last  to  a  compnct  ma&s. — Slowly  juirLs  with  tha 
lilDf  of  its  acid  when  ignited. —  Deliquescvnl,  but  slightly  soluble  in 
ainhol.    Analogous  to  bisulphite  of  potash. 

f,  QttadnmlmiU, — Not  oryBtatlizablc,  highly  deli'|nesocnt.  (Beric- 
11ns.) 

Brtealt*.  M  utpnitt.  Bi>seltnltr.         Mm^ntt. 
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C.  Sfleniate  op  Potash. — a.  Af<mos<lfn%aU. — I.  When  sclenious 
acid  is  fu«cKt  with  nitre,  and  the  mat)3  liisaulvej  in  water  and  evapunited, 
nitro  crj-stalHies  out  first,  aud  then  peleniate  of  potash.— 2.  A  niixtnre  of 
native  solvuido  of  load  with  an  ei|tLil  quantity  of  nitre,  is  thron-n  into  a 
red-hot  crucible,  dissolved  in  liot  water,  filtered,  and  loft  to  crystallise. 
The  salt  which  crystallizes  out  after  the  nitre,  is  iwiulterated  with  morn  or 
less  of  Hul|)hatc  of  fKtbish.  The  n^lcuiatc  of  potash  has  the  exact  form 
ud  optical  {trnj>rrties  of  the  sulphate  of  potoah.  (f'iff.  76  and  77).  n  :  n 
=  112"  48J';  y  :  y,  below  =  Vli)"  2J'. — It  detonates  on  burnin;^  char- 
caal  liko  oilrc,  and  diwiolveu  alniout  &»  rcailily  in  cold  a^  in  hut  water. 
MitMberlich,  i'oyj.  »,  623.) 

Cr;stalUzAl.  MitHherlicb. 

KO.... 47-2     42-45     42- IB 

»eO»    .„     64-0     S7-55     5784 


KO,SeO>  111-2 


100-00 


.   100-00 


Potassium  and  Iodine. 

A.  loDn^R  OP  PoTAssroM.— Potaflsiinn  unites  both  with  solid  iodino 
(aoder  elight  presdurc  even  in  tho  cold)  and  also  with  its  vapor,  evolving 
heat,  and  burning  with  a  violet  llame.  Iodine  and  potassium  hentcd 
together  in  very  i^niutl  (pinntitiee  unite,  the  combination  often  bcing^ 
attended  with  a  powerful  explosion,  .  and  breaking  the  ghiss-tnbe. 
(ii^emcntini,  ifchte.  41,  164.  fimelin.) — Vapour  of  ioiJine  separates  oxygen 
Erom  potoeh  at  a  red  heat,  producing  iodide  of  potassium. 

Prtiparaiion. — 1.  Antimonidoof  pnt.nssium  free  from  arRcnic.  prepared 
by  fnsinjr  cryEtallizeii  tartar-emetic  prevJouHly  roaated,  rs  thrown  in 
powder  intoa  solution  of  one  part  of  iodine  dissohvd  in  12  parte  of  alcohol, 
lilt  the  colnnr  disappears  ;  the  liquid  is  then  filtered  and  flvaporatsd  till 
ary«taUization  commences.  Tho  antimony  remaining  on  the  filter  in 
powder,  moy  be  again  converted  into  autimonlilu  of  potassium  by  fusing 
with  rrentii  of  tartar,  .ind  so  made  uso  of  many  time&  (SoruUas,  Ann. 
Ckinurhyi.  20,  1C3.) 

S.  Pure  potash  or  the  carbonate,  is  saturated  witk  hydriodin  acid  in 
•olntion  (prepared  according  to  method  2,  II.,  262), and  evaporated.  (Le 
Boyer  &  Diiniaa,  (JUL  08,  241.)^ — Str.iting  {Ref)ert.  15,  28»)  ditwolvea 
10  partd  of  iodine  iu  160  parts  of  alcohol;  pa^^-s  Hulphnretted  hydrogen 
Ibruugh  the  eoluticn  till  the  colour  di»appeant;  then  tiUerii;  dii«tila  otT  the 
^atcr  jiart  of  the  alcohol;  dilutes  tho  remainder  with  132  pnrtd  of  wnter, 
diiitit^  the  rest  uf  tho  alcohol  away:  ^aturatct»  the  solution  of  hydriorllc 
acid  with  1 1  {lartu  of  carlionate  of  potaah;  and  evaporates  till  crystalliza- 
tion commences. 

3.  A  solution  of  iodide  of  zinc,  or  hydriodato  of  oxide  of  ritic.  It  pro- 
pareil  by  mixing  xinc,  iodine,  and  wiiter, — precipitated  by  tho  exact 
unoQut  of  carbonate  of  potaJth  reiinirod, — filtercti,  and  evaporated.  (Le 
lUiver  Ac  Dimias.) — Giranlt  gradually  pours  the  cold  iihpn'd  solntton  of 
io<£de  of  sine  into  a  tailing  solution  of  carbonate  of  potaab  till  It  no 
longAT  Cftnseit  cflervcseence — ndda  cold  water  to  tho  mixture — filters  and 
rxhttusts  the  rasiduo  twice  with  cold  water,  (which  retains  only  ri  inico 
of  tmltnc  in  tho  form  of  oxyiodidc  of  zinc,  separable  by  a  red  heat) — 
prectpitatea  the  zinc  still  remaining  in  solution,  by  the  cautious  addition 
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of  moro  carbonate  of  potult — tlico  filters  auti  evaporates.  According 
to  B.  HormAnn  .otitl  Fr.  Wcndt,  also,  the  precipitated  c&rlionatn  of  xino 
obotinKUly  retuinK  u  portion  of  iodine.  {Jiepeii.  44,  1 17,  and  \'22.) 

4»  A  aolation  of  protiodido  of  iron  or  Itydriodato  of  protoxide  of  iroo 
la  prepared  from  2  parti;  of  iodine,  I  part  of  iron-filings,  and  10  part«  of 
water,  iind  filtered  u  eooo  na  it  becutuoe  coloarlcAs;  tlie  protoxide  of  iron 
19  procipitiLtcd  hy  caustic  potiL^h  or  carbonate  of  potash,  addu<l  iu  vijui- 
ToJent  pr()|K>rtioii,  at  a  boiling  beat^  niid  the  litpiid  filtered  and  ovapo- 
i»ted.  (Baop.  J,  rkarm.  t),  37,  and  122;  also  iV.  Tr.  S,  2.  I  TO;  also 
JtspeH.  13,  237;  14,  409;  Cnillot^  J.  rharm.  R,  473.)  Sohiadlor  (Jfi»r. 
Fharm.  23,  lOOJ  gradually  add^  4  ports  of  iodiDe  to  1  part  of  iron  filingi 
ditTtued  through  20  part«  of  water,  to  prevent  any  ii.Hliiie  from  vola- 
tilizing by  tho  beat  produced, — dDconipos&s  the  solution  with  potash  as 
fioon  iiA  it  becomes  culoorless  (before  any  basic  hydriodatc  of  pcroxido 
of  iron  ia  precipitated,  wbicb  can  be  aeconipfKHcd  only  by  excess  of 
potaab),  ana  wiuhoH  tlio  precipitato  of  bydntted  protoxide  of  imn  In  a 
iHittlc  uroknii  ofi'  at  tho  bottom,  and  tied  roQiid  with  paper  and  linen, 
coDlinniDg  the  washing  aninterruptedly.  The  solution  of  iodide  of  iron 
may  likewise  l»e  prepared  in  a  ca«t-iron  veswl.  It  may  al«o  be  prt-ripi- 
tato*!  with  a  sli>;ht  excess  ef  pota»b.  and  exposed  to  tho  air,  till  the  ■ 
bydratiMl  protoxide  changes  into  the  bydratod  peroxide,  which  can  be  I 
more  readily  wn«heil  (bat  probably  rotiiins  iodine].  (N.  E.  Henry,  /. 
Phartn,  13,  4Uff.)  Perbapa  tho  bcxt  method  would  be  to  precipitate  the 
iodide  of  iron  by  cauiitic  potoiih  ut  a  boiling  beat.) 

A.  An  intimate  mixture  of  2  parts  of  powdered  antimony  and  5  parts 
of  iodine  is  heated  very  g«otly  io  a  gloss  flnsk,  whereupon  a  sudden  union 
takes  place.  The  flank  w  broKon  aHer  cooling,  and  the  iodido  of  nntimf>ny 
thrown  in  powder  into  hot  water,  which  extracts  \  of  the  iodine  in  tin* 
form  of  |)uro  bydhodic  ucid.  The  liquid  is  then  decanted:  the  remnining 
uxyitxliile  of  antimony  4ligeHie<l  with  excess  of  carl>onBte  of  imlaHh,  which 
withdrawn  all  the  itKlino;  the  fiulution  filtered;  and  the  alkaline  Blttatfl 
>icutralixi*d  with  tho  hydriodio  acid  proriously  obtained.  (SerulUs,  J, 
r/iann.  14.  IP,  and  23.) 

tl.  A  mixturt]  of  3  parts  of  iodine,  1  pari  of  hydrate  of  potash,  and  6 
parts  of  water  is  evnimratfd  to  drynew,  and  the  Tnass  heated  in  a  retort  as 
long  as  oxygen  gati  is  given  off.  'The  iodine  is  then  dissolved  in  water;  the 
potash  still  ronmiiiing  free,  eaturatctl  with  an  aqueous  rnlution  of  hydri- 
odio Bciil;  and  the  nulutton  evaponttctl  to  a  sniull  bulk.  (Le  Rover  & 
Doxnas.)  Dr  dusolving  iiKline  iti  solution  of  fH>ta«b,  iodide  of  {MtaMium 
Mid  iodlUo  of  potash  are  furmed ;  at  a  rctl  heat,  tbe  latter  evolves  oxvgvn 
ffns,  and  is  converted  into  iudide  of  potassium.  The  potaiih  must  Ce  as 
Iroo  as  possible  from  carbonate ;  for  thiA  mlt  ptNaes  into  tbe  state  of  hiear- 
boonU  of  potash,  which  doc*  not  rombinr'  with  tin-  i'xiino,  ond  remains 
M  simple  carbonatr  in  the  ]na-*«4  iifier  it  hiiH  beoii  henti'il  to  rednrtis.  Sinoo 
oarbnnio  acid  w  reahsorbed  dnriiig  the  evr.pomlion  of  th?  ctui^tit-  titjuid  in 
tbo  pn'|Kirritiim  of  hydrate  of  liotaJtb,  jfrtnd  fJiH«tic  (wiliilion  U  preferable  to 
the  Kill  id  hydrate.  Into  this  wiluttnn.rilhrr  rold  or  gently  warmed,  iodine  ii 
intr«dne«'dlill  tho  Itiiuid  lM*gin«  to  aequiren  brown  tint;  a  Inr^t^r  qnnntitrof 
lodino  would  Ik;  again  ilrivrn  otf  by  fnihiteqnpnt  heating.  (Scbindler,  S^off. 
Pkarm.  23,  100;  2S,  A5  ;  neimshfi,  Jf<r,r  fknt-m.  S3,  N9.)  Tho  hmt  ii 
appltrd  in  gliuw  retort*  or  fla^kit.  or  in  ruvcrcd  porctdain  or  cn*t  iron  vr»- 
MrU,  which  are  at  moiil  but  half  Blled.  L^tM  tnsy  bo  stutained  thmugh 
tfi«  siilsjihiogof  Uhi  mtM;  and  that  which  hoj  fallen  on  the  colder  tides  of 
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■'Tiiate.-^l.   TVTieii  selenioiis 

in  water  and  eraporatod, 

of  potash. — 2.  A  mixture  of 

Uv  Gf  nitre,  is  tbrown  into  a 

nd,  and  left  to  crystallize. 

-  Is  adulterated  with  more  or 

;   pntafh  baa  the  exact  form 

iiLsb.  {^1^.  76  and  77),  n  :  n 

.[  detonates  on  burning  char- 

•^ily  in  cold  as  in  hot  water. 
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f  JODTJf  E. 

tiiii  unites  both  with  solid  iodine 

a.rici  also  with  itE  vapor,  evolving 

Iodine  and  pota^iam  heated 

iiio,  the  combination  often   being 

•  II, .  and    brc^akin^   tho    glass-tube. 

—Vapour  of  ioiline  separates  oxygen 

iodide  of  poto^Ium. 

pntassium  free  from  arsenic,  prepared 

[i«'    previftUBly   roa&ted,   is  thrown  in 

pirtof  indiikc  di^olvcd  in  12  parts  of  alcohol, 

lii:]ULd  i^  then  filtered  and  evaporated  till 

The   antimony  remaining  on  the  filter  in 

rted  into  antiniotiide  of  potassium  by  fusing 

.-^0  made  use  of  matsy  times.  (Semllas,  Ann. 

.  carbonate,  ia  saturated  witii  hydriodic  acid  in 

ling  to  method  2,  II,,  262),  and  evaporated.     (Le 

.  68,  241.) — Strating  (Bepert.  15,  288)  dissolves 

160  parts  of  alcohol ;  passes  sulphuretted  hydrogen 

till  the  colour  disappears;  then  filters;  distils  off  the 

Jcohol;  dilutes  the  remainder  with  132  parts  of  water, 

he  alcohol  away;  saturates  the  solution  of  hydriodic 

>f  carbonate  of  potash;  and  evaporates  till  crystalliza- 

'  iodide  of  zinc,  or  bydriodate  of  oxide  of  zinc,  is  pre- 
sinc,  iodine,  and  water, — precipitated  by  the  exact 
»  of  potash  required, — filtered,  and  evaporated.  (Le 
-Girault  gradually  pours  the  cold  filtered  solution  of 
a  boiling  solution  of  carbonate  of  potash  till  it  no 
escence — adds  cold  water  to  the  mixture — filters  and 
e  twice  with  cold  water,  (which  retains  only  a  trace 
nn  of  oxyiodide  of  zinc,  separable  by  a  red  heat) — 
0  still  remaining  in  solution,  by  the  cautious  addvCvao. 
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liy  means  of  lodiue,  and  tlto  filtrate  precipitateil  hj  a  Buitabic  salt  of 
potX9li.  Liobig  (A^  Tr.  Ifl,  2,  259)  hcat«  to  redness  9  parts  of  lica^-y  spar 
with  one  part  of  lamp-black,  diiksolvcs  tlic  snipbide  of  barinni  in  wator, 
adds  iodine  as  long  as  it  is  dissolve*),  filters  from  the  sulphur,  precipitates 
tbo  colourless  fluid  with  carbonate  of  potash,  liltcrs  a^ruin,  and  evaporates. 
Wiltstock  (Poffi/.  55,  -128)  uses  eulpbate  of  potaeh.  The  sulphide  of 
barium  muflt  l>o  treated  with  water  in  KufRciont  quantity  to  difwolve  the 
whole  immediately,  urcUoa  portion  of  t>uryta  will  remain  undisfolved;  and 
the  liquid,  which  contains  hiitulphido  of  barium,  yields  with  iodino  moi-e 
bydriodiQ  acid  than  is  nocessarv  for  saturatinj?  the  baryta,  so  that  an  acid 
liquid  is  formed,  (II.  Rose.)  This  is  projodicinl  when  sulphate,  hut  not 
when  carlK>nate  of  |Hita«h  h  made  \tbe  of  in  precipitating  tlio  solution. 

The  cnrbonate  of  pota*h  prcfiont  in  niosl  of  the  (ipecinicns  nf  ifwUde  of 
potassium  prepared  by  these  methods  may  be  removed  either  by  neutra- 
lizing with  Bolotion  of  bydriodic  acid,  or  by  dissolring  the  iodide  in 
alcoliol. 

The  eecood,  fourth,  and  Hixtli  methods  (if  in  tbo  last,  the  residue  is 
Loated  to  redness  with  charcoal)  arc  the  best. 

Impurities  in  I»did4  of  Pota*sium.— Carbonate  of  pottuk  eaoses  it  to 
hare  an  alkaline  reaction,  and  a  f^rcuter  tendency  to  deliqiiesce,  and  g^ires 
rise  to  eflervc.Hcenco  on  the  addition  of  acids  j  left  undi».solv«l  on  treating 
the  iiididewith  8tn>ngalc«hol. — loiUiU  of  potash :  the  solution  turns  brown 
on  the  addition  of  hydrochloric  or  tartaric  acid,  from  BO[mnttion  of  iotline 
or  formation  of  hydriodito  of  potash.— CA/orii/tf  r^  jjotasaiujn.  or  sodium: 
From  the  precipitate  wliich  the  solution  gires  with  nitrate  of  silver,  tlia 
chloride  of  silver  is  diesulvod  by  excess  of  ammonia,  and  again  thrown 
down  from  the  filtrate  by  pure  nitric  acid.  [I'iii.  Robiquet's  more  detaile<l 
method  :  J.  r/tarm.  S,  140.]  Sutphat(  of  potash;  Precipitated  by  ealte  of 
baryta;  left  nmlisKoIved  by  alcohol.  Orytinic  matter  containituj  $ulpkmr: 
proWhly  xanthonalo  of  [lotash.  becomes  mixed  with  the  iotlide  of  pota«> 
sium  wfion  alcohol,  together  withfiulphiirctto*!  hydruf^ren  or  amctallie  sul- 
phide is  used  in  tlte  preparation  Iodide  of  potassium  of  this  kind  has  a 
nnascons  taste.  Itkt)  that  uf  a^afuHida,  turns  greyi»-h  brown  on  bein^  heated, 
and  cvolvt>A  AulphurooA  acid  ;  the  rciiidue  treatetl  with  wat^r,  leaves  char- 
coal containing  «ul|>hur,  and  sulphate  of  potanh  is  found  in  the  solution, 
together  with  the  iodide,  (ScliindliT.)  i^ulfihiiie  of  polasnum:  Evolves 
hydrosulphuric  arid  on  the  addition  of  sulphuric  aoiiL  (Marchand,  An%% 
fikarm.  Gfi,  237.) 

Iodide  of  potassium  ehould  diKsolve  entirely  at  ordinary  temperatares, 
in  \  nf  its  weight  of  walt*r,  or  0  parts  of  alcohol  of  sjwcific  gravity  085. 
(Buap.)  One  alum  (lti.V2  |>arts)  of  iodide  of  potasftium  completely  prt>- 
oinitatos  one  atom  (13(i-S  parts)  of  chloride  of  niercory  from  au  uquMUi 
solution 

K]  +  HgCl  »  KG  4-  HgT  I 

but  the  inonluble  iodide  of  mercury  again  dissolree  completely  in  one  atom 
of  iodide  of  potusiiium, 

7%X  +  H|C1  «^  KCl  *■  Kl.nil. 

2  atoms  (330*4  parts)  of  the  iwlido  of  jwtaj^ium  to  Iw  test^tl,  and  one 
atom  of  corruj>ivo  aubliniatc  must  therefore  be  dissolvnl  in  two  equal 
(iuaDtitie«  of  water.  To  one  measarr  of  the  solution  of  iodide  of  potaasiinn, 
tno  solution  of  currnsivc  sublimato  is  then  to  be  added,  till  a  pcnnnncni 
precipitate  begins  t^  api>car;  if  one  nicaiuro  of  th^*  bitter  sulittion  is 
rv*|uiTt7d  for  this  pur|>oM.',  the  iodide  of  potaseiuui  is  4uito  pure;  but  if  a 
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ponitftTKmt  precipitate  remains  when  only  half  a  mcasarc  of  llio  corroeira 
8ulilinial«  has  been  ailileil,  the  io*liJo  of  |Kitas«iiuiu  iu  aJultviuteil  one-half 
with  fureig^a  suhettancr:?,  fiC.  &e.  (Maro-seaii,  J.  J'/iarm.  IS,  302.)  Itxlido 
of  poUwiiuin  separates  from  an  atjiicous  Boliition  in  white  crystals,  somo- 
ttme)  transparent,  aomctirnea  t^onii-o|iaque,  and  having  the  furm  of  cuhos, 
elongated  cahes,  pvTainids,  or  octohedroiig.  Kauo  {^Phii.  Mag.  J.  16,  222) 
obtiUDed  cryfita.Ie  which  appeared  to  l>oIung  to  the  Gijtiure  priematio  ays* 
t«m.  {Fio'.29  and  32);  e  ;  lateral  ed^o  r^  150  ;  ^  :  />  =  120';  e  :  tf'  = 
10,>";  c  over  the  vertex  :  e  behiud  =■  60';  it  h  thcrtfore  probably  diraor- 
phntts;  the  crystals,  however,  exhibited  ainiple  refi-aelion.  $[>ecifio  gro* 
viiy  =  2-U084  (Kawten),  =  300!  (Boull.-iy).  After  fusion  it  is  reduced 
to  a  crystAllioc  nia^,  having  a  pearly  lu.strc.  (Guy-Lu)>8ac,  Gilb.  49,  26.) 
It  meltit  f>tiloip  a  red  heat;  and  ^rhen  ox]}use<l  to  the  air  volatilizes  tinde- 
composed  at  a  n)ndera1«  red  heut ;  if  the  experiment  \s  niade  in  a  glods 
tabc.  the  Tolutilixaiioa  does  not  take  place  till  the  glasii  begius  tu  auftcn. 
(Srhindler.)  It  has  a  sharp  taste,  and  turns  reddened  litnias  paper 
slightly  blao. 

Accordiag  to  G«y-Liuskc. 

K 39-2    23-73 
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Chlorine,  with  the  aid  of  heat,  oonverla  iodide  of  potaflsiiira  into  chlo- 
ride of  potassium  and  iodine.  (Gay-Lustiuc.)  From  a  bvlution  iu  2  parts 
of  water,  chlorine  gas  throws  down  iodine  at  6rdt;  but  this  ditiappeara 
again  when  more  chlorine  is  added,  a  cDiupoun<l  of  terchloride  nf  iodine 
with  chloride  of  potassium  being  formed,  which  colours  the  liijuld  yellow, 
tud  yields  an  abundant  crop  of  crystaU.  (Filhol.) 

KI  +  4Cl  =  KCI,  ICl», 

Todide  of  potoBsium  on  being  evaporated  with  nitric  acid,  \n  wholly 
converted  into  nitrate  of  potash.  ^Serullas,)  When  it  is  heated  with 
nitrate  of  aiuuionia,  iodine  is  abundantly  evolved  with  production  of  a 
brown  colour.  (Emmet.)  Fused  with  cliforate  of  potash,  it  is  converted 
into  iodate  of  puta-eih;  heated  with  nitrate  of  potasb  or  nitrato  of  baryta., 
it  yields  a  Rmall  (jnantity  of  iodale  of  potash  or  baryta,  together  witJi 
peroxide  of  barium  in  eomewhat  larger  quantity.  (O.  Henry,  J.  Pkarm. 
18,345.)  In  the  vapour  of  aid]  yd  reus  sulphuric  aciti,  it  turns  reddish 
brown,  and  produces  sulphate  of  potash,  sulphurous  aoid,  and  iodine.  (U. 
^ose^Pofff/.  38,  121.) 

KI  +  2S0>  =  KO,  SO"  +  S0»  +  I. 

Dii^tillcd  with  dilute  sulphuric  acid,  it  yields  first  hydriodio  acid — then, 
on  farther  conceutration,  iodine,  which  dissolves  iu  the  hydriodiu  acid — • 
and  sulphurous  aci<l,  which  paiises  over  with  the  water  and  iodine,  and  ia 
converted  into  sulphuric  acid.  Heated  with  peroxide  of  nmnganew  and 
oil  of  vitriol,  it  yields  iodiue  only,  no  8ulphurou.s  acid.  A  niixturo  of 
equal  parts  of  iodide  of  potassium,  common  salt,  nitre,  and  oil  uf  vitriol, 
yields  chloride  of  iodiue  as  the  principal  producL  (Souheiran.)  Steam 
paused  over  iiHlide  of  potasiiium  heated  to  redness,  causes  the  evolution  of 
a  large  unantity  of  hydriodie  acid  gas;  the  residue  is  alkaliue.  (Srhiiidler, 
Jio^.  I'liarm.  31,  33.)  A  mixture  of  iodide  of  potassium  and  sal-ammo- 
t'Biac  yielch',  ivbcn  healed,  sal-ammoniac,  free  iodine,  and  lodiile  of  amnio- 
Diuro,  wUilst  iodide  ami  chloride  nf  potiu«i!iiim  remain  behind.  The  mi.'C- 
tore  rvmaitis  unaltered  in  dry  oir,  but  in  moitjt  air  slowly  aber^tV^  >K'sAa\ 
rot.  ui.  y- 
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miui  becomes  brown  tbrongU  the  decomposition  of  the  bjilrto<lftte  of  amw- 

nJA  which  fnrmt.  (A.  Voyyl,  J^.  pr.  Chm^  22,  144.) 

Iodide  of  p(ita«^iun)  deli(|uesccs  only  in  very  moint  ur;  but  more  Twtilj 
if  oiixed  vitb  carbonate  of  potii.<4li  or  other  doliqueaoent  saitA.  It  <liw>lT«i 
in  water  with  produnlion  of  coM,  which  may  amoaat  to  24"  (75*2^  F.. 
One  part  diasolres  »t  lii'5^  iu  O/SI  parts,  and  at  1«=  in  0*709  parU  of 
water  (Batip) ;  at  IS^  in  0-7  part^,  and  at  120^  in  about  0*45  put»of 
water.  (Ony-LuRSAr.)  A  Raturatud  Bulutiou  boils  at  Vliy.  [.Baup.)  It 
diswlvcff,  at  12*5  ,  in  5-j  parU  of  alcohol  of  specific  ff^l^^ty  0M.5,  andit 
13'^'^  in  beLweea  '<i9  and  40  parts  of  alisolnto  alcohol ;  hut  alcohol  diaaDlvfli 
a  mach  iar<^r  quantitVr  &ud  deposita  it  in  needles  as  it  cools.  (Baup.)  Th» 
colourIe-<M  oijueouH  soiatinn,  which  may  be  considered  aa  a  solnlioii  nf 
hfdriadaU  0/  potatk,  yields  crystals  of  iodide  of  potassinin  whim  en- 
ponied.  A  dilute  solution  h  coloure<l  yellow  by  a  small  qomntily  tJ 
chlorine,  hot  \h  rendercfl  colourl&ss  by  more;  if,  however,  brvmiao  of  paCs»- 
sinm  iff  present,  the  vellow  colour  arir^itig  from  tho  bromine  remains:  (Sinww, 
Xepcrt,  65,  200.)  It  colours  paper  blenrhtMl  by  chlorine,  brown.  (Bant.) 
The  brownish  yellow  colour  produced  by  chlorine  is  visible  ia  a  eolutioe 
diluted  to  tho  extent  of  one  part  of  iodide  of  putoeaium  in  3000  ports  of 
water  J  the  same  reaction  is  produced  by  aalphuric  and  nitric  acid  in  » 
solution  of  one  pjrt  in  6000  paxta  of  water;  the  red  precipitate  with  bt- 
ehloride  of  platinum,  with  one  |>art  in  12000  ports  of  water;  and  the  grotn- 
iflh  yellow  precipitate  with  nitrate  of  niercurous  oxide,  with  ona  {tttl 
iu  60,000  parU  of  water.  (Dubhiuc,  J.  Ckim.  Med.  2,  120.) 

B.  BiNToDiDB  OP  Potassium  or  Hydbiodite  op  Potash. — A  i«- 

lutioii  of  100  parts  of  iodine  iu  400  part:^  of  water  rapidly  dissolrc* 
7(]'5  [>art4  ur  an  additional  atom  of  iotline:  In  a  more  dilute  dilution,  lli« 
same  (|Uantity  of  iodine  i»  more  slowly  dissolved  (Banp).  Tho  liquid  i« 
dark  rcddihh  brown  luid  neutral,  and  loses  the  excess  of  iodine  by  boUinf 
or  eipoaure  to  the  air.  (Gay-LuNaae.)  According  to  Girault  {J.  PKarm. 
27^  300),  it  is  necessary  to  evaporate  to  dryness  and  raise  the  tempeiatsn 
almost  to  the  melting  point  to  get  rid  of  all  the  excess  of  iodiue.  A  noU- 
tion  of  100  |>arts  of  iodide  of  (Hit^saium  in  200  part^  of  wate.r  dicsolrei 
15J  part«  ^2  atoms)  of  iodine,  forming  a  blockish  brown  metAllic-Iookinf 
li<|aid,  which  exhibit  a  rery  dark  red  colour  by  tnin^mrtttxl  ligbt,  osJ 
throw*  down  lialf  of  the  dissolved  iodino  on  tho  addition  of  water.  (Baup) 

C.  loDiTB  OP  Potash? — a.  If  equal  atoms  of  iodine  and  ordinal^ 
hydnitc  of  potash  (contjiinin^  catl>onic  acid)  are  flimolved  in  watot^— tM 
d.u-k-lirown  solution  evaintrute^l  to  drym^t,  without  «)utficient  boat  to 
drive  olT  oxvf^in, — and  the  masH  disMlvcd  in  water,  oraponted,  asd  W 
■lowly  to  cool, — a  ntmiber  of  very  large  cryntaLd  are  ootauiMi,  £ftiia| 
from  tliOMfi  nfiiKliilc  of  [loL-is-^ium  and  iodalo  of  potash.  Alcohul  dissoKn 
out  iodide  of  potassium  frutu  thcui,  Icaviug  iodato  of  pjltuh;  aud  waM 
fomuf  with  them  a  solution  in  which  iudido  of  puhissium  and  iodic  acU 
can  be  detccteti  It  u  therefore  a  ealt  analogous  to  tho  tftda  nil  of 
Mitachcrlich.  (Keimann,i(frf//.  Vham.  23,  6d.) 

6.  A  oold  a<|UcouB  solution  of  carbonate  of  ^Kitosh  forms  with  a  ItUis 
iodino  a  eolourlcM  liquid  which  i>im<llii  of  iodine;  with  moro  ioiliue  il 
fumiM  a  bruwuiKh  red  sulution;  no  carboniu  acid  \a  evolved,  bccaitte  bioa^ 
bonate  of  ]H>ta«h  U  produoed.  The  brown  milutiun  when  hoatad  enilw 
vajiour  of  iodim>,  with  which,  when  tho  liipiid  boils,  carbonie-MiJ  «■•  b 
at  firtt  associated,     ^y  cvaperoting,  redifsolving,  and  drirhiff  of  the 
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iodine  throe  tiiacfi  in  Buccossion,  all  the  c&rboonto  of  potash  loay  bo  cou- 
rori«d  into  ioilide  of  [MttiBslam  and  iodaic  of  potiuli.  (Koimnna.)  [Tho 
solutioa  6r8t  obtained  in  the  cold  may  fontuiii  io<lite  uf  puUtsh.] 

c.  By  heating  hydrate  of  jrutaaL  with  lodiiio  lo  a  luiupemturu  uf 
S00°  at  most,  iodide  of  potash  is  formed.  (Grouvello.) 

D.  loDATE  OP  Potash. — The  l»a.«ic  salt  of  Ghiy-Lussac,  preparpd  \>y 
mixing  tho  simple  ealt  with  potash,  RamnicUbcr^'  failed  iu  ubl^uuln^ — 
tho  nomial  salt  cry^tidlizin^  out. 

a.  Mo>o-ToDATK.^AVhen  iodine  is  added  lo  a  solution  of  potatdi, 
heat  is  evolved  and  1  atom  of  iodtite  of  puta.'^h  tug-ctlicr  with  5  atoma  of 
iodide  of  potassium  or  hydriodatis  of  jioto^h  is  formed. 

eKO  +  61  -=  KO.  lO*  +  &KO. 

— 1.  To  a  solation  of  potaah  iodino  is  added  till  a  permanent  brown 
colour  is  jnst  produced — tho  liquid  evaporated  to  flrynesa — and  tho 
iodide  of  potosatum  separated  from  the  residue  bj  means  of  alcohol  of 
specific  jjravity  O'SI,  Should  tlic  rcmiiiiiiiig  iodato  of  potash  contain  car- 
ooiULle,  tho  latter  le  decomposed  by  acetic-acid,  the  whole  evaporated,  and 
the  acetate  of  pota.-^h  removed  by  alwliol.  (Gay-LuBsac.) — 2.  Ter- 
ciilonde  of  iodine  is  dissolved  in  solution  of  potash.  (BerieliuB.)  In  ihia 
process,  iodide  of  potassium  and  chloride  of  potassium  are  formed  at  the 
Bame  time;  tho  latter  on  iiccouut  of  ita  emallor  solubility  in  alcohol,  la 
taore  dJOicult  to  separate. 

3ICP  +  12K0  =  2KO,  I0»  +  9KCI  4-  KI. 

— S.  Iodide  of  potassium  ie  fused  in  a  hogsian  crucible,  and  allowed  lo 
ro(d  till  it  becomes  scmi-lluid,  and  then  1^  parts  of  chlorate  of  potash  are 
added  by  degrees.  The  masa  becomew  lluid,  swells  ap  and  solidifies  to 
D  spongy  mixture  of  io<Iate  of  pota^jh  and  chlorirlo  of  potasdlum.  If  ia 
iliwolvcd  in  hot  wator,  tho  iodato  of  potash  left  to  crystalfize,  the  crystals 
diseolve^l  in  water,  and  tUc  iodate  precipitated  by  alcohol.  (0-  HcnrVi 
J.  Pharm.  ]H,  345;  aUo  iicAw.  6;>,  412.)— Small,  white,  cubic  crystals, 
apiHireDtly  nnaltered  iu  the  air.  (Q^y -Lueuiuc.) 

C&lralntion. 


KO  ..™...„™ 47*2 

10*  166-0 


22-U 


KO.IO    213-2 


10000 


r* 

^ 


Iclato  of  potash  melts  and  froths  np  at  a  low  red-heat  and  jb  converted, 
with  escape  of  22*59  per  cent,  of  oxygen-giia,  into  i[uietly  fusing  ioilide  of 
potaesinm,  yielding  77*41  per  cent,  of  that  salt.  (Gay-Luntsac.)  If  a 
|iwt  only  of  tho  oxygon  ia  oxpolled,  tho  residue  contains  wimply  iodide  of 
potanium  and  iodate  of  pota«h,  no  perindate.  (ItnmmelAbcrg.)  Accord- 
ing to  Hcnog  (JV,  ifr.  ArrA.  14,  90),  the  iodato  of  potash  heated  to  red- 
n«K  in  a  glass  tobc,  evolves,  not  only  oxygen-gas,  but  likewise  raponr  of 
iodtD«,  and  leaves  an  alkaline  residue.  Iodate  of  potash  detonates  on  bum- 
intteharcoal  with  a  purple  light.  (Gay-Lnswic.)  Whendiwolve*!  in  wiitor, 
**  IB  converted  by  sulphuretteil  hydr<igen  ga* — with  precipitation  of  milphur 
id  furni:ilion  of  a  larger  qnaniity  of  6ulptmric  acid, — first  into  brown 
hv'lriodite,  then  into  colonrlesn  liydriodiite  of  pfitash.  (It.  Rose.)  Sul- 
jtKuroQs  acid  likewise  colour?  the  eolutiou  brownish  red  at  lirst,  ami  afu^r- 
wards  decolorizes  it  again.  (Uelmann.)  Arsenious  acid  rt-duccs  ioUino 
from  tiio  solution.  (Simou,  liepcrtj  65,  2Qi>.) — (3oucoutrated  bydrochlorio 
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aeid  added  to  tliU  ealt  produces  water,  ohlorioQ,  nad  the  compound  of  te^ 
chloride  of  iodine  with  chloride  of  potassium: 

KO,  10«  +  6HC1  =  KCl,  ICP  +  6H0  +  2C1.     fFUhoI.) 

A  solution  of  the  salt  in  excess  of  boiling  nitric  acid  yields  crjstiUa  of 
iodic  acid  on  cooling,  wliili'  nitre  remains  in  solation;  if  however  it  u 
evaporated  to  dryness,  one-half  the  nitre  formed  is  decotaposed,  and 
there  romains  a,  mixture  of  one  utoiii  of  nitre  and  one  atom  of  hinio- 
date  of  potaah.  When  greater  heat  iei  applied,  all  the  nitric  add  n 
decompo^icd  into  tiyponitrlo  :ioid  and  oxygen,  and  driven  ofT,  ih>  thai 
the  reaiduc  consuits  merely  of  simple  iomite  of  poLaah.  (Penuy,  Aux. 
Pkam.  37,  203;  abo  J.  pr,  Chan.  23,  297.)  If  iodide  of  potaLium  k 
nixed  with  a  solution  of  this  salt,  stronifor  acida  precij>itate  io^lino  froii 
it ;  acetic  arid  produces  only  a  brownish  red  colour,  from  formation 
of  hydriodito  of  potash.  (Ruimann.)  It  diH^olvos  in  13  jiurtfi  of  water 
at  14*  (57'^"  F.)  (Gay-Lu8sao) ;  more  rea<lily  in  a  eolutiou  of  iodide  of 
potassium  (Girault),  and  is  not  soluble  in  alcohol. 

b.  £irt-(Wa/f,— Tlie  iu|iieou»  solution  a,  mijced  with  hydrochloric  aciit 
[gives  on  the  addition  of  alcohol  :i  pr[>cipita,tti  of  0. — 2.  An  aqueous  sola* 
I  tion  of  ter-cUlonde  of  iodine  16  iticoitiplelcly  «atnrated  with  caustic  potatK 
or  carl>0Date  of  potash,  on  wliicU  the  mixture  becomes  heated ;  and  on 
cooling,  a.  comjiouiid  of  ft  with  chloride  of  pota'-sium  crystallizes  oal  (tho 
mother-li[|Uor  saturated  with  potneh  still  yields  the  suit  a).  The  solulioi 
of  the  above  compouad  diluted  with  much  water,  and  evaporated  in  tlic 
air  at  25°  (77°  F.)  yields  the  salt  b  in  beautiful  tryttiJs.  Tranipanoit 
and  colourless  rhombic  prisms,  with  dihvdrat  summits,  haviog  a  wur, 
astriugent  to^to,  and  reddening  litmus.  AVhcn  heated,  it  evolves  oxygen 
gaa  and  vapour  of  iodine,  and  passes  first  into  simple  iodate  of  p(iia»li, 
and  thou  into  io<llde  of  potaasium.  Detoiuites  on  burning  charcoal.  Solu- 
blo  in  15  parts  of  water  at  \5';  insoluble  in  alcohol.  (,Serullu«j  Anti.  C'Ami. 
rhpt.  22,  181;  43,  H4;  45,  30.) 

CilculatioD,  aoconliur  to  SernllM* 

KO  — 47-2     12-^4 

ftlO* 332-0     87-36 


KO,  210» „ 379-2     lOOQO 

According  to  Penny,  the  crystals  contain  one  atom  of  water. 

e.  Ter-icdati. — Formed  on  mixing  an  aqueous  solutioD  of  iodic  and 
with  a  small  quautity  of  potash,  or  by  mlding  iodatc  or  biuiodntv  of 
potash  di.i'>olvQd  in  water  to  pho.iphoric,  eulphuric,  hydrochloric,  nitric^  or 
liydrolluosilicic  acid.  lodatu  of  potash  iu  solution  la  heated  with  a  lai 
vxeuM  of  dilute  sulphuric  acid,  and  left  to  evaponito  iu  the  air  at  25';  i 
salt  then  cryatallizci»  out.  The  mothcrdiquor  contains  a  compound  of  bii 
phtite  and  hiniodntfi  of  ]Mtla«h  (vid,  tetj.).  Large,  transparcDt,  colourh 
rhonibohcdral  crystals,  which,  oveu  when  free  from  sulphnric  acid,  nma 
a  reddish  colour  after  a  time.  When  heated  to  fusiun  it  evolves  oxyseogu 
together  with  ^  of  itn  iodine,  leaving  iodide  of  potassium.  It  diasolves  ill 
25  partd  of  wtitcr  at  15*;  the  solution  yields,  on  evaporation,  orjBtalli 
Gret  of  the  bi-acid,  and  then  of  the  i«r-acid  salt.  (Serullas,  Ann.  OUn. 
y%s.  43;  117.) 

CsIeoUtioo,  icoordiag  to  SaruUu- 

KO  «. „ 41-%    8>«« 

»I0» 408-0    - 91-34 


KO.  3IO',^ &46-a 


100-OU 


BROMIDE  OF  POTASSIUM. 


5ft 


E.  Pbriodatb  op  PoTAsn — a.  Sul-falt. — A  solution  of  b  is  mixed 
with  poto-'^b  and  evaporated  till  crystallization  coniuieuces.  Siiiall  wLite 
crystals,  which  aro  anliydroue,  and  fieriarated  by  Iie:it  into  2'2'188  por 
cent,  (if  oxygen,  nnd  77*73  j  per  cent,  of  a  mixture  of  potjuih  a.nd  iodido 
of  potaRfiiuin;  not  less  soluble  in  water  than  b. 

b.  Xorvtal  iSalt. — Chlorine  gas  is  paeeed  through  a  solution  of  iodata 
of  putaeh  mixed  with  cuuiitic  [K)tnt>1i  or  CHrhoimto  of  potash.  The  t*a1t 
•qmrates  in  Bmnll,  white  crystals,  decomposed  by  heat  into  27"134  per 
cent,  of  oxygen  and  72-95  per  cent,  of  iodide  of  potafwium,  hut  eligbtly 
soluble  in  water,  and  havijiir  the  properties  of  perchloratc  of  potaali. 
(ATa^Qg  &  Ainmermiillcr,  Fo^g.  28,  521.) 

Calc-ulat^d  proportioni  of  a.  CalcoUted  proportions  of  b. 

2KO „....     54-1     M-\&  KO    47-2 20-59 

l<y 1820     GbUi  Ufi 1820     ?94l 

2K0, 10? 276-4     .„ 100-00  K0>  ICfi.^... 229*2     10000 


PoTiBsirH  AND  Bromine. 


A.  Bromide  of  PoTAesiCM. — Potawium  unites  with  bromine,  pro- 
doling  violent  infinniniadon  and  detonation,  and  breaking  the  glass  tube 
employed  in  the  experiment.  Heated  potassium  deconipo->>eH  hydrnhroniic 
acid  gas;  vapour  of  bromine  expels  iodine  from  iudiile  of  po(afl**inm  in  a 
slate  of  fusion.  (Ralard.)— i'jrpffiYt/ion.— 1.  Solution  of  hydrubroinic  aeidl 
ia  saturated  with  potash  and  cvnporatcd.  (Biilard.) — 2.  A  eolution  of 
bromide  of  ifon  is  decomposed  by  earhonnte  of  potaj-h  in  equivalent 
proportions,  boiled  till  the  precipitate  become!"  brown,  then  filtered  and 
evaporated.  (0,  Henry,  J.  Thann.  15, /i4.) — 3.  From  the  potash  solu* 
tion  obtained  in  the  preparation  of  bromine  according  to  the  tirst  method 
(II.,  273),  the  bromnte  of  polai>h  is  separated  from  the  bromide  of  potas- 
rinm  by  crystaliiKition,  and  the  latter  purified  by  ignition  from  the  bro- 
mide of  carbon  which  adheres  to  it. — 4.  Bromine  is  dissolved  involution 
of  potaj-h  till  tlip  liipiid  becomes  permanently  colonred:  the  solution  is 
then  evaporated,  the  residue  heated  to  rodue««  and  redi.-^olvod  in  water, 
iho  liquid  saturated  ci>nipletely  with  hydrobromic  acid,  and  evaporated 
■gain. — J.  Through  this  solution  of  bromine  in  potash,  sulphuretted 
lydrogen  gas  in  jiar^cd  in  exce*»s,  in  order  to  convert  all  the  hrumato  of 
"potash  into  hydrobronitite — the  excess  of  sulphuretted  hydrogen  is  expel- 
led by  boiling — the  solution  filtered  from  suljihur — any  excesH  of  hydro- 
bromic acid  present  being  neutralined  with  potash,  or  of  potash,  on  tho 
intrary,with  hydrobromic  acid — and  evaporated  to  a  small  bulk.  (Lowig.) 
The  Bait  sometimes  contains  iodide  of  potassium.  (./.  Cltim.  Jfcd.  1 8, 

.) 

It  cr3rstallii:C8  from  an  aqueous  eoluiion  in  very  brilliant  cuhw,  ^imic- 
m08  elongateil  into  prisms  or  re<lucod  to  a  tubular  form.  (Balnrd.)    Pol- 
fonnd  in  octahedrons.  (Manx,  fic/iw.    49,   103,  and  240.)     Derrfpi- 
in  the  fire  and  fuMJf  without  decomposition;  taste,  sharp.  (Balard.) 
.gr.  =2-415.  (Karsten.) 

Calcolatbn.  Bnknl.  Licbig. 

K 39-2     33-33     34-44     32-58 

Br  ....„ 78-4     66-6fi     65-36     67-42 

K,Br.««,—  117&    M-....  lODOO    100-00    .......  lOO-OQ  ^ 
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100  parU  of  broraido  of  potassium  yieUl  1 60*3  parta  of  bromido  of  eal 
(Liebig.)  It  is  <lecomi>usR<l  nt  a  rod  heat  by  chlorine,  but  not  by  k>' 
With  wiution  of  hypochlorous  acnl,  it  yioUla  broinal^  of  potmib  and  i 
ride  of  jintiLflfiiuni,  chloriue  aud  bromine  being  set  free.  (Bul&rd.)  Wheo 
it  is  fuHcd  with  cUlonUo  of  potash,  broniate  of  potash  is  produced.  (0. 
Henry.)  It  disaolvos  in  water  with  jinxluotioti  of  cold,  and  more  abiio- 
dantly  m  hot  than  cold  water,  so  that  from  a  solution  eaturated  while  hot, 
brouiido  of  |)ota«8ium  crystallixes  on  oooliog.  Slightly  solablo  in  alcohol 
(Oalard.) 

B.  Perbromtof.  op  PoTAfisirw  or  IIydrobbomite  op  Potabh!— 
According  to  Balai'd,  bromine  is  not  more  soluble  in  an  aq^neoas  solntioo 
of  bromide  of  potatisiunt  tUau  iu  piiro  water;  according  to  Lowit;,  on  tlie 
routrary,  a  solution  of  one  part  of  broniiiie  of  potassium  iu  6  portB  of 
water  takes  up  as  much  bromine  &.>»  it  iilreft«ly  containa,  forming  a  r«ddiA 
liqui'I,  which,  when  gently  hoitcd,  becomes  colourless  from  the  scpanUm 
of  the  bromiuo  difisolved.  A  eolation  of  one  [>art  of  bromide  of  potacsiaoi 
ia  one  part  of  water  takeM  up  twice  ns  much  bromine  its  it  already  contahu^ 
arolriDg  BO  ranch  heat  that  the  exceas  uf  bromine  escapes  with  cffcrrtt- 
lODoe,  and  leaves  a  thtcki^h  dark-brown  liquid  which  uiixos  with  wal«r 
vUhont  lopanition  of  bromine^  bat  gives  up  ita  bromine  when 
•Xposod  to  the  air. 


heatai^H 


C.  H YiKiuROMiTB  OF  PoTASD  1  Concentrated  solution  of  potuh 
k  takes  up  hromiuo,  with  cooyiderablo  rise  of  tempemture,  and  forms  a  Itqtwl 
f^hich,  when  the  putn«h  is  in  excess,  U  of  a  }ialo-yollow  colour,  umellt 
llike  chloriilo  of  tiuio,  blejichc^  litmus  and  indigii,  yieldj^  but  a  Tory  onU 
l^yaiitity  of  bromato  ot  potuxh,  and  from  which  tho  weakest  a«i<w,  eTM 
Ecarbouin  acid,  libcratt!  bromine:  amniouia  added  to  itgires  off  nitrogen gaa 

At  loon  as  an  exceat*  of  bromluu  is  ftdded.  the  liquid  deposits  a  large  quantity 

of  polaab,  aud  after  the  free  bromine  present  has  escaped  into  the  air,  do 

.longer  possesses  bleaching  properties.     Lighti  heat,  oad,  to  a  certain  exicDt« 

jevapoiation  in  vacuo,  also  destroy  this  power  by  causing  the  foniiatiun  of 

^Iromate  of  potash.    In  the  beginning  llioro  is  doubtless  formed  a  mixltti* 

of  hrumido  of  potassium  and  hypohromito  of  potash ;  afterwards,  when 

•xcttse  of  bromiue  is  addol,  bromide  of  potassium  and  bromato  of  jwUili 

luf  produced.     Carbonate  of  potash  behaTes  iu  tho  same  manner ;  witb  a 

deficient  (|uaDtity  of  bromine  it  foniis  a  bleaching  li<|uid  which   likewiss 

contains  bicurbitnate  of  [Hitatih  ;  aud  with  excels  of  bromine  it  yields  bio- 

mide  of  pituisJum  aud  brumato  of  ]>otash.     Bromine  expels  carbonto 

from  bicarbonate  of  potaeih.  (Ualard,  J.  pr.  t'htm.  4,  ItlJ.)     When 

niae  is  carefully  added,  with  con.stant  stirring,  to  a  cooled  soli 

of  potash,  wo  that  the  lutttT  may  remain  cold  and  in  excess,  do 

.mate  of  jiot&flh  in  obtained,  but  an  orange  ycllon-  btoftt-liing  li<]u!d,  vl 

does  uot  smell  of  bromiue,  evolves  none  when  boiled,  aud  Ifohavos  Uk«  the 

chlttridusof  the  alkalis.  (Kritxsohe,  J.  pr.  CAmm.  34,  2ul.)     L^wig  alie 

obtained  with  solution  of  carbonate  of  pota«h  and  bromine,  a  yollowtsb  sola* 

tion,  which  destroyed  regetahlo  eolours,  corroded  paper,  duu'tt  tike  chloiido 

of  potafcli,  evolved  carbonic  acid  when  boiled,  and  do|MifsiitMl  bromatc  wf 

potash  M  it  cooled,  thereby  losing  ita  bleaching  jwwer. 

D,  BMOMATe  OP  PoTAsn.  Fnmml  by  saturating  a  moderatety  conoso- 
tniteil  soltttjon  of  |K>tush  (or  tuLrhuuate  of  potash,  if  heated)  with  bromisA 
or  chloride  of  bromiue.     The  greater  part  of  the  broniate  of  potash  cfystsJ- 
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iiict  oat  imtnpdiatolT,  the  rest  liy  evaporation  and  cooling,  vkilst 
oewly  all  the  brouitue  or  chloride  of  potassium  reniaiuj;  in  aolution. 
(BoUnL) 

Parified  by  repeated  crrsl'illlzation.  Tliia  salt,  on  cuoVvag  from  a  bot 
colntinn,  orysUllizos  in  necdlosj  by  Hi»o«tancuus  ovajiomtion,  iii  flat  plates 
(Baiird);  by  Tcry  slow  cooling  from  a  warni  solutiooj  in  four  aiirl  gix- 
lulcd  (abloa  and  cubes  with  ronndcHl  Hiimmitii.  (Luwig.)  Always  iu  forms 
belonging  lo  tba  r^alor  Eystem.  (Fritzscbe.) 


CrT&taUlzed. 
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At  a  red  h«it  it  wpamtcs  into  oxygen  pa5,  and  !H)'04  per  cnnt.  of  bmmido 
flf  potassiom.  (Batard.)  Before  tbis  decomposition  takes  place,  tho  erys- 
telc  gtmcmWy  (k'<.TCpitato  in  a  peculiar  aiid  violent  inaniier — probably 
due  to  tbcir  conversion  into  a  inixturo  of  perbromate  and  bromito  of 
(FritEScbe,  J.  pr.  Chem.  24,  285.) 

2{K0,Bp(y)  =  KO.BtOT  +  K0.BrO\ 

Tliis  decrepitation  is  prodnced  by  tkoae  crystals  only  wblcb  are  ob- 
led  ttoDX  a  solution,  ettlicr  jierfoctly  neotral,  or  uilxed  with  acetic  acid 
left  to  epoDtaneoaa  evaporation.  An  excess  of  potash  in  tbo  liquid 
tbe  formation  of  crystals  which  do  Dot  p<»3sesfi  tbia  projiorty.  The 
fl  heated  iu  a  t*st  tuhe  to  between  100°  and  150%  lose  a  little  water 
sltj^bt  decrepitation;  but  at  about  350%  tbey  cmmblo  to  ponder  with 
i»k  detonation.  The  loss  of  weight  (partly  arising  from  the  escape  of 
iraler)  of  tbe  salt  dried  at  107°»  amounts,  after  decrepitation,  to  1  35  per 
cent.  only.  Tbe  powder  produced  by  decrepitation  api>cars  under  the 
■ucveecDpe  to  be  compo«ed  of  opaque  piecets  of  ill  dohned  eliape,  and 
pMMntin^  nnmeroua  fissures.  It  dUfolvcus  in  water  with  evolution  of 
iiaal]  bubbles  of  oxygen  gos^  wliicli  apj>car  oven  when  it  haa  been  freed 
Cruni  adhtrrioj;  air  by  being  luoistoncd  with  alcohol,  and  continue  to  escape 

NliU  tbe  whole  is  disi^olvufl.  The  quantity  of  oxygen  evolvc<l  is  very 
iuall,  and  is  again  partly  absorbed  by  the  solution,  so  that  when  (he  ovo- 
lotion  of  ^w  begins  to  Jackcn,  eomo  of  the  bubbles  may,  by  cxaiuination 
vith  tbo  microscofM',  bo  tsceu  to  dii!«p)ieur  ugain.  In  bot  water,  thccBcnj>o 
of  gas  is  more  abundant.  Iu  a.s»iunii»g  that  the  bromato  of  potash  in 
decrepitating  i.s  rcaolvod  into  a  mixture  of  perbromate  and  bromito  of 

Klaafa.  it  must  further  bo  BUppot»ed  that  the  purbrotiiato  la  deconi}:o$ed 
^  wat«r  into  bn,tmate  of  potash  and  oxygen  giu:,  and  tlmt  the  hrouiitu 
set  ^c  at  tbe  same  time  reabsorba  a  poriiuu  uf  the  oxygen  giu,  and  is  con- 
verted into  brumateof  polaah;  tho  excess  of  bruniiteabhorbing  from  tbe  air 
tho  oxygon  which  tii  required  for  this  purj>ose,  Tlio  crj'stalii  obtained 
by  rapidly  cooling  a  bot  solution,  or  from  the  evaporation  of  a  solution 
i!tU|H:rbatu rated  with  pota-sb,  decrepitate  but  slightly,  and  only  at  a  higher 
temperature,  near  tbo  melting  point  of  the  ealt,  and  are  redute<l  to  a  pow- 
der which  evolves  but  little  gw<  when  dissolved  in  water.   (Fritzscho.) 

When  the  salt  U  grwluiUy  heated  and  begins  to  evolve  oxygen  gas,  a 

faiat  glow  makes  its  appearance  at  one  point,  ami  gradually  exl*?iiib(  over 

B  ihe  wbule  mawT,  tbe  evolution  of  gas  at  tho  same  time  becoming  more 

H^id  ;  bromide  of  iKitassinm  in  a  half  fu^ed  state  remains  behind.  (^Ratu- 

"  ^Isberg.) — Tbo  salt  detonates  on  ignited  cbaro<iiU,  and  violently  when 

loixfid  with  fiulphur  uud  struck  (Balard);  also  by  tbo  electric  spatk. 


H 
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(Lowif .)  Il  H  dawpMcd  W  oil  ^  vioiol,  nidi  Tioleot  J<  i  nyiuiiiM 
(wkkh  nuphc  CMn  to  iadkite  tbe  fnofce  of  s  gaa  m  Ihe  DwncBl  fUtt^ 
einular  to  oxide  of  dtlorine)  into  Tapovr  of  braanac^  oxjgBm  gnu,  aid  nl- 

,  «kUa  of  potaiL  Nixed  with  fwphar,  rem,  ice.  it  in&tmta  w^ 
loMhed  with  oil  of  TitnoL  (L6vi^)  Wbra  bcoted  vitli  aitric  K«i 
H  »  rwolred  intn  vapoor  of  broaiaev  «^S**9  *>d  ntuste  of  potaA. 
(Poaay,  J.  ;}r.  tkiwu  23, 198.)  Fiaa  a  hot  aqaeooi  aolalioo  of  tie  alt 
mixed  with  ealpharic  acM^  braaate  of  pataifa  (oo  bibraawte)  cry^aUun 
oat  finl»  And  aftrrvarda  bwalplialf  of  petuk.  (RamBidslierr-)     jV  cuU 

I  aqaeoas  aohrtioa  treated  witb  aydrMalpbaiie  acid,  yielda  HuTk  of  solpbir. 
aaJphevM  add,  aad  hplroWoatMi  aead.  (U.  Row.)  CUoriae  fmmti 
throagti  ibe  Mlatioo  prodaceB  Int  tlirlit  deooaipoeitMa,  Bter^Iv  M-^nntin^ 
a  little  bramiiie,  vhkli  cotean  ike  liquid  joUov.  (IUaia)«l«E>erg.)  Tin- 
salt  dieeoUet  at  IV  ia  15-2  put«  «f  wat«',  (Baauuclsb^rg.  i  more  alio- 
diaotljr  iafaotwmer,  vcTj^ariagtyiaaleofaoL  (Balanl;al««BamiBeUlKq^ 

>  i^9y.  52,  80;  £3,  86.) 


PoTJ-SairX   AXD  CoLOBtXE. 

A.  CRU>Bn>8  OF  PoTASSiTM. — Di^itHm  Sak,  DoMe  rtfnrd  emTmarj 
4Ur,  S-jI  diffotiwmm  S^9ii,  Sat/tAt  '/■»«■*  .Vvrm.— PbUKuns  taini  frt  it 
ttdhkarj  tcmpentarce  ia  ^lorine  gaa;  and  bonu  vitk  a  red  flaaini  aai 
more  rtridlv- tbau  in  oxjfeBgas;  tbepmdart  U  diloride  of  potaaatB- 
(H.  Pavr.)  Chlorine  j^  paoMd  over  led-boc  potash  or  iodide  itf 
potaaniini,  fonns  chloride  of  pojaiaiaai,  aad  iiWiiilne  oxygon  or  toAm. 
PoUadnm  f^entlr  healed  in  hjdro^locie  and  gai  ban*  with  a  firelj 
iame.  |»rodacinj^  chloride  of  potaaaiaaiy  aad  aepanrtiag  half  a  roltc 
hjdrageo  gas.  When  concentrated  hydrochkne  add  k>  dropped 
hjdialo  of  potadi  in  the  darV,  a  faint  light  U  enulted.  (Heorich.)  Pirtw* 
Man  aeparates  tbe  chlortae  from  chloride  of  aiaffmriaiB,  and  Hkewiw 
from  many  other  chloride*  of  the  earth-iaetab  and  the  heary  BKiala— 
Chloride  of  poia»!iun  is  eeeaaioBallj  obtained  at  a  hjr'prodoct,  ia  ite 
prepontion  of  chlonilo  of  petaeh,  aoip,  g^",  »olotion  of  cwtiuaef  «f 
ammonia,  earbon&te  of  eod%  and  taitarie  acid,  and  ia  th«  parif  catka  d 
nitre. 

White,  ccyirtaHtTiag-  in  oabes  often  priinftticaUr  doojatod,  sad  nid^ 
•Ly.  frwapociub-ley — ia  octohedroao.  Specific  ferity  =  7*699  (Klrwvi), 
=s  1-9153  (Kanlen>.  =  I  945  (Kopp).  t'nacted  on  by  the  air.  I>sen- 
pitalaa  vhea  htated ;  fosea  at  a  low  red  heat ;  roUtiUaea  ai  a 
kaipMialaiu  nichaiwed.  It  is  eomevhat  nore  rolalile  than 
■ediaai;  ia  a  eoTvced  cradble.  it  maj  be  kepi  in  a  alale  of  laaiaB  < 
hm;  xa  opea  te— ilt»  it  Tolatiliaw  gtwimauw  in  the  coastaatly  i 
L«wrMt  ef  air.  (H.  Rwe;  Ayy.  SI,  laS.  nJ.  \.,  266.)  Ta«l«a  f 
aioo  aalt. 
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<iKotfiea  hjppeUwIiaally  anhydrous  marialk  acid,  with  as  aMwa 


ciaoRiTS  or  potash. 

Snlplinr  mixed  with  chloride  of  potAssinm  in  a  fused  state  pTOtlnccs  a 
small  quantity  of  sulphitle  of  iiota^sium.  (A.  Vogel,  Sc?tw.  21,  71.)  Hy- 
dmtod  sulphuric,  tnrtiirie,  and  nilrie  nridu,  form  a  silt  yf  potasli,  and 
8Ci>iimto  bjdrocliloric  acid.— Ciilorido  nf  potassium,  lu  disstjlviug  iti  water, 
producer  a  iQiiuli  greater  degree  of  cold  th»n  cointiion  t<alt,  but  less  than  ■iiil- 
ammoniac.  One  part  of  the  salt  diasolrcs  at  17"^"  (1)3-5  ¥.)  in  3008  parts 
of  water,  forming  a  solutiou  of  specifac  gravity  1*1 6?5  (Karetcn):  it 
dissolves  at  11-8^  in  2-89  parts;  at  l^-B^  in  2-(^7"  parts;  and  at  15U',  iq 
2'85  pnrta  of  water.  (Kopp.)  100  parts  of  water  at  0*  dissolve  29'23 
pftrts  of  chloride  of  potatfsiuui,  and  for  every  degree  ahove  zero  (ccnti- 
gnido)  0'273'S  parts.  (Gay-LusFac.)  From  thcsolntioii — in  whieh  liydro- 
chloralo  of  |Kita»h  may  bo  euppoaed  present — chloride  of  potawjium  «gaia 
CTyatallizcs  on  evaporation.     It  is  but  slightly  soluble  in  alcoliul. 

B.  HvpocnLORiTE  or  Potash.— a.  Pure. — A  solution  of  hypochlorons 
acid  in  water  unites  with  eolution  of  potaih,  producing  a  rise  of  teiiijtc- 
niture.  To  a  solution  of  potash  kept  quite  cool,  the  aqueous  acid  in  a<ldcd 
by  dcgreci",  in  ench  quantity  that  the  potaah  may  remain  slightly  in 
excess. — lieat  or  an  excess  of  acid  would  canso  the  compounil  to  separate 
into  chloride  of  pottLssium  and  chlorate  of  potash.  (Bidard.) — Hitherto 
known   only  in   the  state   of  solution^   having   the    properties   already 

t described.  '(II.,  301— 304.) 
y  h.  ChloHde  of  Potath.  An  aqueous  solution  of  one  atom  of  hypo- 
c^lorito  of  potash  and  one  atom  of  chloride  of  potassium ;  Eatt  de  JaxfelU. 
1,  Chlorine  is  passed  throuj(h  an  iiqiic<ius  solution  of  caustic  potash 
or  it^  carbonate,  kept  constantly  cool,  till  the  [HjlnNh  is  all  but  .'saturated. 
The  carbonate  of  pota£>h  at  first  changofl,  from  loss  of  alkali,  into  tho 
bicarbonate,  which  crystallixeg  from  tho  solution  when  more  witiiriited; 
but  by  a  greater  quantity  of  chlnriue,  IhiM  salt  is  likewise  changeil  into 
chloride  of  potash,  with  escape  of  carbonic  acid.  If  the  liquid  heconics 
heated,  or  if  more  than  one  atom  of  chlorine  is  supplied  to  each  atom  of  pot- 
ash, tho  hypochlorite  of  potJieh  is  decomposed,  an<l  tho  bleachiug  property 
— at  least  in  part — is  lost.— 2.  Solution  of  chloride  of  liuie  is  mixed  with 
carbonate  of  jnitash,  and  the  clear  liquid  decanted. — Colourless  liquid, 
hiiving  a  j>eculiar  smell  and  rapidly  destroying  organic  colours  and 
oduur>< — corroding  paper,  with  di-engagoment  of  heat — evolving  oxj'gen 
when  boiled — dec(miiMf;?ing  ammonia,  with  escape  of  nitrogen  gas — oxidizing 
metals,  &c.— ;Seo  11.,  .101) — »'10-J.)  If  cliloriiie — ^produced  from  a  mixture 
of  10  jwrts  of  common  salt,  S  parts  of  manganL'se,  ]4  parts  of  oil  of 
Titriol,  and  10  parts  of  water — is  pa-'wd  through  24  parts  of  dry  powdered 
carbonate  of  potash  moistene«I  with  ouo  part  of  water,  the  hieuchiug 
compound  is  obtainc^d  in  the  folid  fornt,  mixed  witli  bicarbonate  of  potash. 
^Fh.  Alayor  &  Schiudler,  Jicpert.  31,1.) 

■  T  C.  Cm-oniTE  OP  PoTxen.  Prepared  by  flatnrating  caastic  potash 
with  chlorous  acid.  The  acid  takes  some  time  to  combiuu  with  tho 
alkali,  the  combination  not  being  complete  for  several  hours.  On  agi- 
tating the  mixture,  tlie  colour  of  the  acid  disappears ;  but  on  abiding  a 
few  drops  of  solution  of  aceUitc  of  lead,  a  white  precipitate  is  foriiii-d, 
contJiining  excesK  of  oxide  of  lea*!,  and  ([uickly  changing  (in  tho  liquid) 
into  chloride  and  brown  peroxide  of  lead.  But  if  the  lead-salt  he  added 
after  the  acid  and  alkali  have  been  mixed  for  an  hour,  yellow  scales  of 
eblorite  of  lead  are  precipitated  and  remaiu  unaltered. — If  the  acid  is 
ytded  ill  excesa,  the  ligiug  acquires  a  deop-red  culour,  au,d  &  \i\cUW\\a  ^*l 
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poliub  ii  fonnptl ;  Ibia  sail  cftnnot,  linwercr,  bo  obUmetl  tn  the  eolM 
atate,  brmu»u  the  excess  of  actd  eecaitc.s  on  evaporation.  Tu  make  ran 
tliat  thfl  pDlaah  U  completely  nttorated,  iho  cbloruu^  acid  must  be  uddcd 
till  ibe  Htjtitd  begins  to  exhibit  a  rtsi  tint;  it  must  ihon  bo  eranuiuteil  to 
thynrsB  over  the  wnter-bath  as  quirklr  ms  possible.  Tlio  rettidiio  Ibn 
eooflieta  of  nentrat  chlorite  of  potAsh,  KO,  ClO'.  Bat  if  tbo  liquid  u  ow 
porntcd  slowly,  either  in  vacuo  or  in  tlio  drying  rbnmber,  the  mit  m 
tmnHformod  into  a  mixture  of  cfalorido  of  pota^inm  and  chlorate  of 
potash. 

S(KO.aO>)  =   KCI  +  2fKO,aO»). 

The  dry  suit  Is  colourleaa,  and  mav'  l>o  preson-cd  unchanged  in  cImb 
VOHHOU.  When  exposed  to  tbo  air,  il  deliqncjKca,  and  undergoes  gmdul 
docotnpositioD.  Id  »  dry  atinuiiiphere,  it  snpfKirts  a  tvn)|>cratare  of  I6Q' 
witbont  aherittion  ;  but  at  lii;.'Ucr  teuipenilures,  it  UDdergoc«  u  clian^v  not 
yot  ubdoratood,  and  acquires  a  yellow  colour.  (Millon,  Ann.  I'karm. 
40,  aOB;  BorieliuB,  Tt'oUi^  3,  135.)  H 

D.  Htpoculoratb  op  Potash.— Solalion  of  potaah  not  quite  sato* 
rated  with  peroxide  of  chlorine  i«  orapurated  in  vacuo.— CrydtalUscs  ia 
fine  acalM>  similar  lu  tbuse  of  chlorate  of  putoeb  j  but  when  mixed  vilJi 
ODS  part  of  oil  of  rltrioj  an*!  lU  parts  of  water,  it  eroWes  peroxide  of 
l^lorine,  with  violent  etlVrvescence.  It  absorbs  curlMinlc  acid  giw,  aad  ii 
docoRipnscd  by  It.  Pelltpicftccs  only  in  niukl  air.  (Marteos,  v**L  ILSU, 
312.)  According  to  Millon,  peroxide  of  chlorine  ylehbr  with  potash 
a  mixture  of  chLoialo  of  potash  (KO,  CIO"),  and  chlorito  of  potaik 
(KCCIO"). 

E.  CutoHATE  OP  Potash. — ffyper-OTymnriateofpntaih. — A  solutiia 
of  one  part  of  )»otaiih  in  3  parts  of  water  is  ctmipictely  saturated  witk 
chUirine  paMf^^d  into  it  'throu<;h  a  bent  tube;  it  is  then  allowed  to  staail 
a  whole  Jay^-or  heated  for  some  time,  nut  tjulto  to  the  iHiiling  point — ia 
order  to  dccomtiodo  all  tho  bypuchlorite  of  jtotasb.  On  cooling,  tbo 
groator  part  of  tlio  chlorate  of  potash  ciytitaUizes  out— must  compIet«ljr, 
howorer,  at  freetiug  lomiieratures.  (ik^  33  aod  34.) 

CKO  +  GCl  =  &KCI  +  KO,  CIO>. 

or:         CKO  +  6C1  +  5H0  =  5(K0.  HCI)  +  KO.CIO". 

On  heating  tho  liquid,  It  erolrosa  small  quantity  of  oxygen — at  nftuii 
boirerer,  from  2  to  3  per  cent.  (Oay*  Losaao. )  Prutracted  boiliag  is 
BfCCBsary,  by  which  chlorate  of  potash  is  lost.  (Grabaiii.)  If  one  part  «f 
bydnite  of  iv^tiiAh  is  di.^oUcd  in  3,  4,  or  19  |»arts  of  water — !!»■«  H 
sntumtiiiif  with  rhioriue  and  evaponiting,  oxygen  oseapea,  and  ona  alMi 
of  cblurate  of  potiii^h  is  obtained  with  about  ]  8  atonu  of  chloride  of  patM 
stum.  (Mnrin,  Ann.  Chim.  Phi/t.  37.  lA-l.)  The  liqoid  often  bfcawi 
rcildi-'h  from  tho  nmngnnese  carried  over  bv  the  chlorine,  which  fomt 
byfiennaiiganato  of  imtasb.  The  mother  liquor  wlien  «ra|)onil«d  and 
ftnolcil,  still  yields  ciyetals  of  chlorate  of  piitnih,  hnt  rontaminaled,  to  a 
greater  extent  on  each  rrpetitioo  of  tho  prorrss,  with  chloride  of  potai^ 
aiiun :  this  must  b«  got  rid  of  by  rep«At*-d  sotntion  iu  hot  watvr  aii4 
cooling,  the  chlorate  betn;;  fiir  mnrc  soluble  in  hut  than  iu  oold  valer, 
whik*  the  Milabitity  of  the  chloride  variee  but  slitrhtly  with  the  teBpei»- 
lun\  Mackcnxie's  anertion,  that  more  ehlnmto  \h  olitainod  vfaea  tlia 
chluriuo  gaa  paaaed  Into  tho  sohition  is  mize<l  with  ozyg«fi  gM  or  w,  ■• 
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thftt  oxygen  miiy  be  absorbed  at  the  same  tiino,  appears  to  be  nnfounded. 
{IL  301.) 

3.  A  eolation  of  one  part  of  carbonate  of  potaeh  la  2  or  3  parta  of 
water  is  BatamtGd  with  chlorine  gas,  and  then  treated  as  in  the  first 
method.  The  Brat  half  uf  the  chlorine  is  absorbed  readilVi  bicarbonate  of 
polaah  boiog  fumied  at  the  bauie  t'miuj  this  ^alt,  huwuvcr,  sulidiliei:!,  and 
nay  ctop  up  thu  cunductiDg-tiibtf.  After  thi«  thu  absorption  prueeeds 
■ore  slowly,  ami  chlorino  luni  hypochlorous  acid  escape  together  with  the 
carbonic  acid  which  i9  ^vcn  off  during  the  remainder  of  the  process. 
Catutic  putash  is  therefore  jireferulde.  Guthrie  (.ViW.  Am.  J.  21,  U4)(ised  10 
parta  of  oil  of  vitriol  (with  salt  and  nianj^'aneHe)  in  the  Hrst  proceas,  and 
17  parte  in  the  soconu,  to  obtain  one  part  of  chlorate  of  potash.  Tlia 
liliea  frequently  contained  in  carbonate  of  {wtii^h  is  thrown  down  by  tho 
chlorino,  and  mixes  with  the  cr^'sUiU  of  chlorate  of  p<itafih.  In  thia 
proceas,  aboj  the  liquid  is  often  coloured  reddish  by  hypernianganate  of 
putasb. 

3.  Cblorino  gas  is  passed  to  satnration  through  an  intimate  mixture  of 
oae  atom  (CO'2  part«)  of  carbonate  of  pota«h  and  one  atom  of  ilry 
bydmte  of  lime  (rontiiining  28  parts  of  hnrrt  lime).  Absorption  i)rt>- 
ceoda  rapidly,  the  tem|K?ratnrc  ribinir  iibove  100%  and  the  water  passing 
off  in  T^iKtur.  The  satiiratetl  nia.>*«  is  healedj — 80  as  to  decompose  any 
kypocblorite  of  puto^h  that  may  bo  present— dissolved  in  water,  fiUereo, 
SM  left  to  cr)'b-luUlze.  (Grultani,  Phil.  Matf.  An.  IS,  318^  also  Ann, 
Pkarm.  41,  3U6.)  All  the  liuo  remains  in  the  form  of  carbonate.  The 
DCQtral  BItrati-',  which  has  no  blcacliing  power,  coutaitu  only  chloride  of 
|iMta»ium  and  chlorate  of  potash.  (Graham.) 

4.  A  mixture  of  one  atom  (74-6  parts)  of  cldortdo  of  potasHinm  and  6 
uoms  (ItiS  parts)  of  burnt  lime,  rc<luccd  with  water  to  a  thin  cream,  is 
sitarati~*d  with  chlorine,  and  the  chlomte  of  iwtajih  separated  by  crys- 
ullintion  fri>m  tlie  chloride  of  calcium,  the  only  other  substance  present. 
(Liebi^,  Ann.  rkann.  41,  307.) 

KCl  +  CC«0  4-  6a  <s  KO.CIO^  -t-  GCkCI. 

5.  10  parts  of  chloride  of  lime,  made  into  a  paste  with  water,  are 
eraporBtet)  to  dryness,  by  which  means  tho  chloride  is  converted  into  a 
laixtvrc  of  cbiomto  of  lime  and  chloride  of  calcium,  no  longer  possessing 
hleo^ing  prupertie-t.  It  is  then  di»»olvcd  iu  waiter  and  filtered^  the 
SolDtiou  couL-entrated  by  evaporation  ;  mixed  with  one  part  of  chloride  of 
polaeaituu  ;  and  allowtsi  to  cih>1.  The  chlorate  of  pi^tuiiih,  amcuntlug  to 
abont  0'83  parts,  which  cry-itulii/ca  out,  in  puritled  from  chloriile  of  cjiU 
dam  by  repeated  cry-itullixiitlon.  (Licbig,  Mat^.  Pkann.  32,  2'!^.)  A 
mTiDg  of  j  of  potash  is  ctlbcted  in  thi.s  proeesi! ;  but  the  rapid  evolution 
of  oxygen  daring  the  evaporation  of  the  chloride  of  lime  occasions  the 
loea  M  a  large  portion  of  the  chtorule  (^,  according  to  Mar'tetoi). — Vt*e 
{J,  Pkam.  IS,  270)  mixc«  u^ilutiou  of  chloride  of  lime,  without  pro- 
Tiooaly  heating  it,  with  ckloriito  of  jwtjissiuin ;  boils  rapidly,  by  whicli, 
howercr,  much  oxygen  is  often  driven  off;  and  leaves  it  to  cryst:dIizo. 
[Sotimiting  tho  li^juid  with  chlorine  previously  to  boiling  it,  might  ho 
— fic«iablo.j 

0,  Soltttion  of  chloride  uf  lime  i^  precipitated  by  carbonate  (or 
laJphate)  of  potash,  the  solution  saturated  with  chlorine,  evaporated, 
•ndoooled.  (tiay-Lussac,  Vompl.  retul.  14,  951.)  Tho  crj-stals  are  sepa- 
nUisd  by  solotion  in  hot  water  and  Hltratiun,  from  silica  and  oxide  uf 
iiMiigiiiiiififi,    and    by   crystullizatton — rc^teate^l    till   the   salt  uo  Wi^x 
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MDtlers  ftfiolation  of  eilvcr  tarbid— from  tlio  cliloridos  of  pnttwsiutn  and 
calcium. 

Chloralc  of  potash  fonus  colourless  tranepawnt  cryetale,  kaviDg  a 
glassiy  Itislro,  and  belonging  to  the  obliijnc  prUmnlic  sy^teni  of  ciyst^li- 
satioD.  Softer  than  rock  salt;  cleaval^lu  i)arullt;l  to  u  and  k'; — i  :  u  or  «' 
=  105**  SC;  u  :  m'  =  10^;  i  ;/=  106"  45*,  i  ;  «  =  129°  45'.  (Brooke, 
Ann.  Pfiif.  21,  451.)  Cleiirable  parnllcl  to  ii,  n'  and  •;  t  ;  u  or  «'  = 
106";  «  :  «'  =  104''  nearly;  maole-cryetala,  with  their  antics  in  the 
same  direction,  produced  by  the  union  of  tn-o  crytitaU  at  their  i-surfacw;  ■ 
the  crystals  refract  light  doubly.  (Haidlnger.  £dmb.  J.  of  Sc..  1,  lOn.)  I 
By  niptd  crvMailiEation,  the  prisma  arc  rcndi'rcd  very  short  and  tabular; 
by  elower  cr>'Ptallization,  they  arc  clon;;ntcJ.  The  salt  emits  «i>aHca 
when  rubbed  in  the  diirk  ;  fuses  at  a  gentle  bent,  without  decom position  ; 
roiuain»  unaltered  in  the  air ;  tastca  cooling,  rough,  and  like  nitro. 

CiyBtaUizod.  Berxeliai.  Cfarnerix. 
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Above  356",  hut  still  under  redness,  it  cvolree  oiygon  gas  with  con- 
tiilcrablo  frothing,  and  at  a  higher  temperature  is  completely  rcnlvtsl 
into  oxygen  and  chloride  of  potaef*iani.  tiio  oxygen  aniuuntin;;,  acconling 
to  Stad'ion,  lo3H-5;  Boncliu^  39l.i;  Pelonzc,  3916:  and  Marignac  (Ann. 
rharm.  44,  13),  39*161  per  cent,  A  tracD  of  chlorine  is  mixed  with  Iho 
oxygeu,  and  of  potash  with  the  chloride.  (Marignac.)  But  if  the  heat  al 
vhtcli  the  oxygen  begins  to  e(»!apo  \s  not  further  increacetl,  the  mass 
ccasca  after  a  time  to  boil,  iMJcomes  pn«ly,  and  connit^ljj  of  a  mixture  of 
perchlnnitc  of  pola>li  and  chloriilo  of  potn*»>ium  in  equal  nuuil>ers  of  atoms. 
(Serullas,  Ann.  Chim.  rkyi.  46,  323;  nleo  Po^ff.  22,  301.) 

2(K0,C10*)         KO,  CIO"  +  KCI  +  40; 

Proliably,  2  atoms  of  chlorate  of  potash  arc  rcsolvcti  by  tho  6r8taotion 
of  the  heat  into  1  atom  of  perchlorato  of  jmtnsh  and  1  atom  of  chlorite 
rr  KO,CIO*;  and  this,  by  the  evidution  of  4  atoms  of  O,  is  converted  into 
KCI.  From  100  y-nrls  of  chlomlo  of  potash,  45  parip  of  pen-hlorate  may 
Im  ihu^  obtained.  (SoniltnA.)  For  the  complete  decomposition  (tf  the  per- 
chlorato n'mniuingin  the  reitidue,  into  oxygen  gas  and  chIori<lo  of  )iolas- 
cium,  either  a  stronger  hettt  to  neeessary,  or  tho  addition  of  pondered 
mangnneee:  tbia  enlwlance  cau«os,  even  at  a  moderate  heat  and  withoot 
itnetf  hiding  oxygen,  a  rapid  w*capo  of  gas  from  the  salt,  followed  in- 
deeil  hy  an  increorc  of  beat,  which  raises  tho  maw  to  low  ro«lnMS. 
(Dolwrciner,  Ann.  Phm-m.  1,  236;  vul.  II.,  20,1  Oxide  of  copper  aeU 
like  manganese;  silica  produces  no  effect.  (Slitwherlirh,  l'o<jij.  55,  220.) 

Clilurale  of  pola«li  detonateit  with    coinbustible    bodicjt,    db  rarlmn. 

phtif'pli'irut*,  oxiilc  of  phfwpliorus,  sulphur,  various  metaltt  and  mcUllie 

lulitbidcii;  the  exploiion  being  extremely  violent,  often  induce>l  even  by 

ft  blow,  nnd.  when  large  qnnntitics  arc  nsed,  attended  with  groat  danger. 

A  mixture  of  the  salt  with  arx'uic  or  sulphide  of  antiumny  is  not  inRamed 

'by  a  red-hot  iroo-wire  in  racuo;  the  (ir«l  mixture  inflamcM,  however,  on 

the  a^lmiMion  of  nitrogen   gait,  vi-ben  the  barometer  ataads  at   2  incliM 

only:  and  the  ftecond,  on  a  larger  adiniwion  of  nitrogen  |ru;  hot  all  ooni- 

,  Imstlble  mixtures  of  this  kind  intlnmn  under  sm:kller  pressaro  in  nitrogen 

Miuinair.  (Hcardor,^.  pr.  C'A^,20, 253.)  Chlorate  of  potaf4)  when  fuaed 
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CHLOHATE  OP  POTASH. 

"VFiih  tuide  of  lend  clmnges  it  into  peroxide;  and  a  mixture  of  hydrate  of 
potaMli  uiul  |ieroxiiIe  of  tnau^aiu'so  coavertjj  it  iuto  rannjranate  of  potaali. 

It  is  decomposed  by  oil  of  vitriol  into  oxide  of  clilorino,  bisulpliate  of 
poi.iA-|),  aud  perchlortite  of  potouli,  the  deconi position  being  attcuaod  will) 
Tiolent  decrepitation,  and  often  with  a  fliuihinji;  light;  combustible  aub- 
ata.nce-%  8iicli  att  sitlplitir,  tnetsiUic  HiilphideH,  arsenic,  resin,  camphor,  gum, 
or  sugar,  mixed  witli  the  Rait  mid  moistened  witti  oil  of  vitriol,  aro  in- 
flamed by  the  oxide  of  chlorine  evolved-  A  mixture  of  the  salt  with 
sulphur,  .sulphide  uf  antimony,  or  arsenic,  doei<  not,  take  tire  in  vacuo  o& 
the  addition  of  oil  of  vitriol,  but  merely  effervesces  with  eniit^sion  of 
«I>ark(>,  visible  in  the  dark.  (Hearder.)  Chlora-te  of  potash  distilled  with 
Iodine,  yields  chloride  of  iodine  which  volatilizes,  and  chloride  of  pntait»inin 
and  chlorate  and  iodate  of  potjish  which  remain  behind.  (Wbhlor.)  A 
boiling  solution  of  the  salt  takes  up  the  first  atom  of  iodine  added,  with- 
out becoming  coloured;  but  on  a  further  addition  of  iodine,  a,  yellow,  and 
then  a  brown  colour  is  produced;  the  proiiucts  of  the  reaction  are  iodate 
of  potaah  and  a  chloride  of  iodine,  containing  variable  proportious  of 
iodine. 


KG,  CIO*  +  I  4-  xi  =  KG,  I0»  +  P  Ch 


With  a  small  quantity  of  iodine,  pentachlortde  of  iodine  appears  to 
be  formed;  for  on  boilinfr  the  liquid  evulveu  cbloriue,  aud  afterwards 
cootiioi!  tcreblorido  of  iodine,  which  yiebla  a  precipitate  of  iodluo  with 
carbonate  uf  |K>ta«h.  On  evaporating  the  liquid,  the  chloride  of  iodine 
escapes,  whilst  pure  iodate  uf  potash  reinaiuii.  (Milton,  /.  l*hai^m.  27,  102; 
alao  J,  pr.  Cfurtn.  2J,  253.)  An  aqueous  solution  of  chlorate  of  potash 
mixed  with  iodic  acid,  yields,  according  to  tho  quantity  of  iodic  acid 
ailded,  crystals  of  iodate  or  biniodute  of  putu^h— the  inother-tiquor  con- 
tains chlorate  of  [lotashand  free  chloric  acid.  (S^-ruIhiH,  Ann.Cftim.  Phys, 
4o,  281.)  An  excess  of  concentrated  nitric  acid  lK>iU-il  with  the  salt, 
]>roduce8  uitnite  and  ]>eTchIorato  of  putoah,  while  chlorine  and  oxygca 
gaa  are  evolved,  but  no  chloric  oxide. 


h 


4K0.C10'  +  SXC  ^  3(K0.N0*)  +  KO,  CIO?  +  3CI  +  130. 


W 


fPenny,  Ann.  37,  203;  also  ./.  pr,  Chem.  23,  290.— llillon.)  For  thd 
decomposition  of  3  jmrts  of  chlomte  of  potaah,  100  part^  of  nitric  ncid  of 
specific  gravity  r327  are  required.  The  decomposition  is  greatly  ac- 
celerated by  tho  presence  of  spongy  platinum  (which,  however,  is  not 
itself  acted  upon),  probably  because  it  promotes  a  more  rapiil  evaporation 
of  the  water,  aud  thereby  concentratco  the  acid.  Dilute  nitric  acid  does 
not  act  on  chlorate  of  potash  even  when  boile<l,  neither  does  the  contreu- 
trated  acid — when  free  from  hyponitrii:  acid — in  the  cold;  but  if  a  suuiU 
quantity  of  hyponitrie  acid  is  present,  the  nitric  acid  on  being  mixed  with 
(ho  sail  acquires  a  yellow  colour  by  taking  up  peroxide  of  clilorinc,  and  ma^ 
caase  explosion  if  distilled.  Fuming  nitric  acid  charged  with  hyponitrio 
aoid  likewise  produces — though  very  slowly  at  ordiunry  teuipiTMtureii 
^-ehloric  oxide,  nitre,  aud  perchloratc  of  potash.  A  solution  of  chlorate 
of  potash  in  nitric  aeid  rapidly  oxidizes  many  substances,  ai<  sulphur,  aud 
stdenium  without  frothing.  (Millon,  J.  Phann.  'ijt,  1S4;  vi.A  TI.,  305,  30C.) 
Hydrosulphurie  acid  does  not  dccompoAc  an  aqueous  solution  of  chlorate 
of  p«>tit-'^h, 

Chlorate  of  potash  diseolvea  in  water,  producing  a  somewhat  oon- 

lerablo  degree  of  mid.      One  part  dissolves  at  0"  iu  30',  at   I,'**'  iu 

©'7,  at  35^  iu  ^-33,  at  49"  ia  J-2tJ,  at  104'*  in  IC?  patU  oC  vjixVftt  (<avj- 
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LuEHAo);  and  «t  10^  in  120  puta  of  alcohol^  conUining  83  per  conU 
(WitUttein.) 

Mixture  for  hmifer  Mattes,  to  l>e  inflamwl  by  oil  of  vilriol :  CO  porta 
of  ohlontto  of  poUfih,  14  parts  uf  aulptiur,  14  pftrta  of  gniii-bcDzoiii,  a 
Bmnll  r|uantity  of  friim-tragftcantb,  and  cmnalor;  or  :  30  parts  of  chlorate 
of  ]>oLi«li,  10  part!)  «f  Bulpliur,  8  part«  of  sugar,  5  parts  of  guni-uraUic,  and 
a  Jitllo  cinnabar;  tho  «ulphur  mast  bo  wetted,  or  great  danger  will  bo  iii- 
curred  in  tlie  niixiu^  (a  fatal  fXplouiuu  of  iLitf  mixture  is  montionod  in 
HepeH.  3,  liy).  Mixlnrc  for  J'trcttt^t'^yn-poipder  {^iintlpulver }  for  guns: 
54  parts  of  chlomte  of  potiu^li,  21  parta  of  nitre,  18  iwrta  of  aulplmr, 
7  partB  of  lycopodium;  or  lOO  parisof  cliioralo  of  |K>tash,  .15  parts  of  tiitro, 
33  ports  of*6ulpliQr,  17  jmrts  of  sifted  touch-wood,  and  17  part/j  lyco]HHUan»j 
or  20  parts  of  cbaso-powdcr  iJa^/Jjiuhfr)  frce-l  from  iiitro  by  means  of 
water,  and  llieu  niix&J  with  11  [>art«  of  chlorate  of  potash  and  water  to 
th«  ronsifitence  of  a  thin  paste.  Gunpowder  prvpared  with  chiurato  of 
potaeh,  cbnrcoal,  and  sulphur,  nets  too  violuntly  itiid  tiiflanics  too  easily. 
(  Vid.  Aubert,  Peliwicr  &  Gay-Luwoc,  Arm.  Chun,  I'hyt.  4,  216.) 

F.  PERcnLoRATK  OP  PoTAsn. — Producod  from  the  chlorate  by  clec- 
trolyi^is;  by  partial  decomposition  by  heat,  and  by  cumplet**  docoinjMwi- 
tion  vith  sulphuric  or  nitric  acid. — 1.  A  solution  of  ehiorato  of  potasb 
ia  introduced  into  the  voltaic  circuitj  porchlorate  crytitallizcs  out  at  tiia 
positive  pole.  (Stallion.) — 2.  Chlorate  of  potash  is  gently  beatod  in  a 
poroolun  vrucihio  till  tlio  uicUcd  mass  oeoses  to  uvolvo  oxygou  at  tbo 
Bame  temperature,  and  becomes  thiokisb,  and  a  portion  taken  out  on  a 
platinum-wire  and  powdered,  cxtmmunicatea  but  a  very  slight  ytdlow 
colour  to  concentrated  hydrochloric  zicid, — a  proof  that  nearly  all  the  chlo- 
rate ia  decomposed.  Tho  cooled  nmss  dissolved  in  hot  water,  defwsitj 
after  a  while  tho  greater  part  of  the  porchlorate  of  potash,  which  must  be 
purified  by  rci-cryslallixation;  tbo  clilurtdo  of  |>otas«ium  and  undocompoaed 
chlnmte  remain  in  solution.  If  the  heat  bo  continued  till  tlie  |>nwdorMl 
test  no  lon^r  colonni  cunccntraled  hydrochlorio  acid  at  all,  and  is  con- 
sequently  quite  free  from  chlorate,  the  pcrchlorate  of  jKPla.<h  nmy  likrwiec 
1>o  decomposed.  (Serullas,  v4»n.  cAtm.  Ptiys.  4rt,32j;  al.nn /'of///.  22,  301.) 
IT  Millon  (Ann.  Phann.  46,  3l5)afl8erts  that  by  this  method  between 50 
and  53  Mr  cent,  of  pcrchlorate  may  be  obtained,  the  theoretical  quimtity 
pffodnoed  being  58  per  cent.,  on  tho  Buppooition  that  2  atoms  of  chtoruto 
of  potash  are  resolved  into  1  atom  of  pcrchlorate  luid  1  atom  of 
chlorite.  (2K0,C10*)  =  KO.CIO^  +  KO.dO'.  IT.— 3.  To  2  parts  of  oil 
of  vitriol  contained  in  a  dii-h.  1  fiartof  jtonndeil  chlorate  of  prttasli  is  added 
by  dfgn-ert,  and  tbo  yellow  jwAto  gently  heated  for  24  hours  in  a  vat«r- 
bath,  (ill  it  has  loat  both  its  rnlonr  and  tho  rimell  of  chloric  oxido; 
when  cool,  it  is  dilutwl  witli  cold  w,tl4;r;  the  ]tert-htorate,  amounting  to 
•A  parta  (or  28  TKir  cent.)  of  the  chlorate  of  potash  employed,  is  iImb 
e<dloet«id  on  a  lifter,  and  puriHfd  from  bidiilphale  of  |)otash  by  repeated 
crystallization.  (Studion.)  Alitscherlirh  (Pn^/fj.  25,  29K)  gradually  adda 
1  part  of  chlorate  of  iiotash  to  1  part  of  warm  oil  of  vitriol.  Penny  ra- 
oonmomis  that  the  i'bIorat*<  be  heated  with  concontrated  nitric  acid;  (III. 
60),  by  which,  however,  4  atoms  of  oldorale  oao  be  made  to  yield  only 
1  at4>m  of  perchtoralo  of  potash. 

Transparout,  coluurlcw,  right  rfaombio  prisms  Fh.  .13  and  54,  tho 
bat  also  with  the  H-snrfiww;  u  :  ti'  =  103*  5.'.4';  i'  :  »'  (in  /V-  54)  = 
101"  \i}\'.  The  prisms  are  aoroettmoa  elongated  in  the  direction  of  tbo 
i4-«arfiiC0,  somutiuea  in  tltat  of  tbo  i<«ur{aoc.     They  contain  only  a  atmiU 
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Mitity  of  mecliaiDically  combiood  water.  (Mit«cticrlicb.)  The  salt  is 
perfectly  ncatral,  aud  baa  a  slight  taste  like  that  of  cUlorldo  of  potaasium. 
^StadioD,  tiUi.  52,  213.) 

CtlcuUdon.  Stadion. 

KO 47-2     3405     34-31 

Cicy    „ „     91'4     eS-gft     6&69 

KO,CT(y    I3B-6     100-00     100-00. 

Percblurate  of  poia-sh  U  clecuniposed  at  a  heat  somewbit  above  400% 
yielding  oxYRen  gae  und  chloride  ol^  potassram.  Tlie  oxygen  amounts,  ac- 
oordiDg  to  Mitscbcrlich,  to  4583;  tstudion,  4.V92;  Mariguac,  4G-I87;  and 
Serullaa,  4621  percent.  Detonates  slightly  on  glowing  charcoal.  Heated 
with  oil  of  vitriol  to  137°,  it  evolves  perchloric  acid.  Dissolves  in  65 
|)arti}  of  wiiter  at  15^,  and  in  a  tiinallcr  quantity  of  hot  water  ;  <piite  inso- 
lublc  in  alcohof.  (Scru]l.is,^Iw7j.  Chim.  PAt/a.  46,  297,  also  Pof/ff.  22,  292.) 
Perchloric  acid  prccipitatea  perchlorutc  of  pot&sb  not  only  from  solutions 
of  the  sululdo  pota«li-«alt4,  but  from  tho!»o  abjo  of  putosh-alunv  anil  cream 
of  tartar.  (ScruUas.)  (Hence  tbe  pcrchlorato  must  re'^^ulrc  for  solution 
re  than  f{.0  parttt  uf  cold  water.) 


F.  Sl'lpuatk  op  Chlortdb  op  PoTAasnjH. — Powdered  chloride  of 
potasNitini  ])l:icpd  in  a  ves-sol  surrnunded  with  ice  absorbe  the  vapours  of 
Aobydruus  sulphuric  acid,  without  any  evolution  of  gas,  forming  a  hard 
inui«lucout  maas,  which  evolve**  hydrochloric  acid  gaa  with  violcnco  «n 
the  nxlditluu  of  water;  when  hpatcil  aliine,  it  fuses,  cTolves  chlorine  and 
sulphurous  acid  gas  in  equal  measures,  and  is  converted  into  uulphate  of 
pottub  almost  free  from  chlorine.   (B.  Kose,  Pog<j,  25,  120.) 

0.  Cbloridb  op  luDiMB  AND  PoTASsiUM.  CkloToiodUe  <i*  jtotamHta. 
This  compound  is  formed, — 1.  By  mixing  an  aqueous  solution  i>f  terchlo- 
ride  of  iodino  with  chloride  of  potassiam — or  oleo  with  hydrochloric  acid 
and  then  with  pnta.*h  or  carbonate;  of  potash — in  such  quantity  that  the 
liquid  may  RtiU  remain  acid. — ^2.  Hy  addiTig  iodine  loan  aqneouei  «)lution 
of  cliiuride  of  pot:i«»^ium,  m\i\  pa*<pingchloriiio  gae  through  it. — 3.  By  satu- 
rating a  strong  solution  of  iodide  of  pota&:«iurn  with  chlorine  gas. 

Kl  +  4CI  ^  KCI,  ICl' 

By  tlie  decomposition  of  lodate  of  potash  by  concentrated  hydro- 
(^lorio  acid : 

KO,  ID*  +  6HC1  s  KCl.  ia>  -f  2C1  4^  6HO. 

— 5.  Br  dissolving  iodide  of  potueium  and  chlorate  of  pot&sb  in  hot 

Kdrochlorio  acid : 
SKI  +  2(Ko.ao*)  ^-  i2Ha  =  3(Ka,icp)  +  2KCI  +  lano. 
With  too  large  an  excess  of  hydrochloric  acid,  the  compountl  does  not 
rstallize   out   on    cooling. — fl.   By    dissolving    iodine   and  chlorate  of 
potash  in  slightly  warmed  hydrochloric  acid: 

hK  KO,  ClO»  +  1  +  6HCI  =  KCl.  ICP  +  SCI 

H 


6H0. 


r7.  By  pasaing  chlorine  through  solution  of  potash  in  which  so  mucb 
idioe  is  diffused,  that  no  free  rhluride  of  putajtituiu  is  furmeil.  (In  this 
_  roeeAS,  chlorate  of  potash  is  probably  f(jruie<l  at  the  «june  time,  or  else 
tbfi  compound  of  chloride  of  potafisium  with  biniodate  of  pot&sh.)  All 
k^kette  mixtures  yield  crystals  of  the  compound  on  cooling. — 1.  A  warm 
^^mutiuu  of  cblorule  of  pota^iuu  ie  mixed  with  terchloridc  of  iodine  diii- 
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solved  in  water. — 2.  Ono  part  of  iodate  of  potuk  is  dissolvoit  in  a  flii»k 
(ao  that  DO  clilonde  of  lotlinc  may  be  lost  by  ovaporatioii),  iu  8  (i&rU  of 
hyilrocbloric  acid  of  22'  Bin.,  at  a  tcin|)<>raturo  betwoco  4U^  and  Ml",  and 
when  the  solution  i»  complete,  the  liquid  U  left  slowly  to  coul. — 3.  Through 
a  warm  solotion  of  one  part  of  iodide  of  putosMtum  in  2  parts  of  water,  lo 
wbi(?h  u  few  drops  of  hydro  chloric  acid  have  been  addcii,  chtorine  gaa  \a 
yttisscd  to  aataration.  On  cooling,  the  liquid  solidifies  in  consequence  of 
the  formation  of  crystals.  If  tlio  solution  were  use*!  cold,  the  tube  which 
conducts  the  chluriue  would  be  choked  up  by  the  ury»ta!a  :  If  the  iodido 
coutains  free  potash  or  carbonate  of  potash,  a  compound  nf  chluride  of 
potidainm  with  the  biniodate  of  potash  of  Scrulla^  (vid.  tcq.)  may  aUo  be 
prempitated.  Tliu  niuthcr-liifuid  is  quickly  poured  off  and  tho  crystal! 
produced  immediutcly  dried  between  folds  of  blot ttng-p:i per  and  put  into 
well  Bloppi-d  bottles.  By  rcnwuning  in  tho  u)othor-li<juor,  they  would  bo 
changed  into  crj-stal*  of  icxlalo  of  potash. 

Long,  goldeu-yellow,  brilliant  jirisnis,  appHTontly  of  the  oblique  rhom- 
bic fonu.  This  compound  smells  intolorably  of  chloride  of  ioilmo,  has  a 
caustic  lu«tc,  aud  corrodes  tbo  akiu  aliuo&t  aa  powerfully  as  frco  chlonj 
of  iudiuc. 


KCP  746 

ICl ..  232*2 


Calcttlition,  icconling  to  Ftlhol. 

24-31  K „ 39-2  I2'?a 

7569         or:         1  ..„..„ ..„  1260  .„..„.  41*07 

4a  „ 141-fi  46*18 
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The  orystala  aro  anhydrous.  When  heated,  tho  coutpouud  leaves 
24'22  per  cent,  of  chloride  of  jKitassium;  tho  first  portions  of  tho  terchlo- 
ride  of  iodine  escape  undecompo»ed;  the  last  aro  resolvett  into  chlorine, 
prutochlorido  of  imlloo,  and  free  iodine.  If  tho  salt  is  not  dry,  but  still 
rotainfl  some  of  tho  mother-liquor  charged  with  hydrochloric  acid,  tin 
chloride  uf  iodiuc  is  more  strongly  retaiued,  and  'm  CTolred  only  in  the 
form  of  chlorine,  protochlurido  of  io«line,  and  free  iodine.  The  conipouud  10 
rery  soluble  in  water,  nnd  in  solutioQ,  is  rapidly  converted  into  chtarido  of 
potassium  aud  iodalo  of  potash.  (Other  proilucis  mujft  however  be  fumietl 
at  the  same  time.)  This  salt  when  expoiicd  to  tho  air  quickly  diutiutshes 
in  weight,  luses  it«  fine  yellow  tint,  and  becomes  oi)aquo  in  24  hours. 
Alkalis  precipilate  iodine  from  ita  aqoeona  solution;  chloride  of  Imriuni 
producer  a  cloud  in  a  fuw  (»econdh,  aud  precipitates  iodato  of  baryta; 
nitrate  of  silver,  when  concentratc«l  and  supersatumtod  with  nitric  acid, 
throwa  down  chloride  and  iodide  of  silver  from  the  solution;  when  dilute 
it  also  prtHMpilalos  iixlatt*  of  silver.  Rtlicr  s^|taniLi-s  the  chloride  uf  iuiliao 
from  tfie  crvetals,  and  thereby  deprives  them  of  their  imell  and  eolonr. 
(Filhol,  J.  Harm.  85,  433  and  506'.) 

POTASSU'M    AXB    pLrORrNE. 

A.  FtroRiDE  OP  PoTAMicu.  When  hydrofluoric  acid  comes  in  con- 
tact with  iKttfuinium,  tluoritlc  of  iiotas*ium  is  formed,  and  hydrugi'n  gaa 
evolved,  the  action  Itoiiig  bttrndeif  with  great  risoof  tcmpemture.  Tota*- 
ftium  di>coni|>o«os  fluoride  of  boron,  lluorido  of  silicium,  and  other  mctollio 
Jtioridcs.  A  solution  of  hydrulltioric  acid  is  mixed  in  a  silver  or  nlatiouia 
l>rra*rl,  with  cauKtir  potash  or  oarlxjuatp  of  potash  (Gay-LaMac&  Thi'nard, 
Jtfchfrc/K  2,  IH),  in  nuch  quantity  thut  the  acid  Alightty  predominatoa, — 
the  liquid  evaporated,  and  tho  residue  hoat«d  itrottgly  to  i>j[pol  tho  qx< 
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of  act  J.  (Berzeliaa.)— PluoriJo  of  potfla#ium  cryetallizca  from  nn  aqueous 
solntion,  if  evaporated  under  -|-  '10°,  in  colourlesa  cubes  often  lengthened 
into  a  prismatic  form,  or  else  exlnbiliug  square,  pyramidally  excavatod 
facee.  Fuses  below  a  red  heat;  has  a  sliiirp  aalioe  taste  and  alkaline 
reaction.  When  treated  wUli  oil  of  vitriol,  even  at  ordinary  temperatures, 
it  evolves  hydrofluoric  acid  with  violont  cflbrreseenco.  DccompoBed  by 
chlorine. — Dcliqueacea  rapidly  in  the  air.  (Berzcliua,  Pogg.  1,  10.) 

Fluoride  of  pntassium  dissolves  in  water,  eausing  a  rise  of  tempera- 
ture. The  solution  dims  glass.  It  contains  cilhor  fluoride  of  potassium, 
or  hydrofluate  of  potash,  or  double  fluoride  of  hydrogen  and  potassium, 
(bihydrofluato  of  potash)  together  with  free  potash,  as  its  olkaliua 
reaction  indicates.  (  Vul.  H.  Kose,  Poffff.  55,  .'J.17.)  If  the  aqueous  solu- 
tion 16  evaporated  by  a  gentle  heat  in  a  platinum  dish  till  crystals  form 
ftt  the  bottom,  and  tfieu  poured  off  from  these,  it  eolidifiea,  on  cooling, 
to  a  mBHi  of  long,  thread-like,  radiating  erystnls.  It  i.s  precipitated  in  a 
rimiUr  manner  from  a  concentrated  aqueous  solution  by  strong  alcohol, 
Tbeto  ciystab)  contain  3»-44  jfcr  cent,  of  water.  (H.  Rose,  Poyg.  55,  554.) 
They  are  cither  fluoride  of  potacif  iuni  with  4  atoms  of  water,  or  bydtuted 
faydrofluate  of  potash  witli  3  atoms  of  water. 

Fluoride  of  potassium  fused  with  silica,  forms  a  mass  which  is  ritreoas 
while  fueed  and  becomea  milk-wlute  aa  it  coolaj  it  is  iusoluble  iu  alcohol. 
(Bcrzclius.) 

CalcalDtion.  Hydntcd  crjstall. 

K    ™ -     39-2     67-70  KF.... a;'9     6166 

F „ 18-7     32-30  4H0 36*0     38-84 


KP 


57-9     10000 


KF,4K0 93-9 
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B.  FtTrOBiDE  OF  HvDnoGEN  AXD  PoTASSipM-^Hydroflaoric  acid  ia 
mixed  with  fluoride  of  pot'issJiim  or  with  a  quantity  uf  potnah  not  sutH- 
cieut  to  neutralize  it,  and  the  liquid  evaporate*!  in  a  platinum  dish.  By 
spontaneous  evaporation,  it  cryaliilHzes  iu  rect-ingular  four-sided  tables 
with  truncated  lateral  edges  ;  in  a  deeper  vessel  and  by  still  slower  eva- 
poration, ill  cubes;  if  rajddly  evajHinited,  it  fonna  a  sulid  transparent 
mass,  consisting  of  broad  crystalline  plates  which  cross  each  other.  Fuses 
nrhea  heated,  and  at  the  temperature  of  incipient  redness,  is  converted, 
with  OTolution  of  hydrofluoric  aeid,  into  fluoride  of  potassium  amounting 
to  74'9  per  cent.  Heated  with  6  times  its  weight  of  jirotoxide  of  lead,  it 
yields  irc  per  cent,  of  water.  Dissolves  easily  in  pure  water,  forming 
a  solution  of  fluorido  of  hydrogen  and  potassium  or  of  bihydrofluatc  of 
|Kitaflh;   difficultly  soluble  in  water  containing  free   hydrofluoric  acid. 

^Berzelins.) 

^Hfr'  Calculation.  Bcrzclioa. 

^^^  KF 57  9     74-61     74-9 

^^^^  HF 19-7     25-39     SS-l 

^^  C.  Fr.coBORiDB  or  PoTASflirM.— 1.  On  mixing  tetrahydrofluato  of 
borocio  acid  with  any  salt  of  potash  dissolvwl  in  water,  a  gelatinous  pre- 
cipitate falls:,  which  resembles  a  newly  formed  precipitate  of  flnuridQ  of 
mticinm  and  potussium,  even  in  the  play  of  colours  which  it  exhibits  when 

,  a  certain  excess  of  acitl  is  present. — 2.  1002  piirts  (one  atom)  of  bicar- 
boaato  of  potash  dissolved  together  with  6) -8  [wrts  (one  atom)  of  crys- 
tallized boracid  acid  in  excess  of  aqueous  solution  of  hydrofluoric  acid^ 

I  and  evaporatod,  yields,  even  to  the  loat  trace,  nothing  \i\xi  ftut>\»tot\^«j  o\. 

^^      TOI..  III.  V 


KF,HP. 77-6 


100-00    1000 


4>  ail  iJMl  1^  it  ■<»'■*}; 


_-_ (QqMMck 

Mil  Mth  «l  a  i«l  hMl;  iiiiiiii  ilmliiiilj.  (H.  Dary.)    fayawtMi* 

UkM  Irs  jiairtiMfpi^  fa  tW  a^  w4  Wn>  vjtb  a  ^dlt  red  !«■>> 
vrttlvtBf  nimfM  fu  v  ka«t  is  aiygta  «r  Iwlit  wiib  nd  oiidt « 
MMMinr.  KflawtMMW  Titlealff  vilfc  wsmt,  «b4  jicMi  pota«b  «»1  ■■>"' 
^^^'*-^'-  ft  tnr*  of  ii^drtigwi, 

rx  •  JHO  «  SKO  ♦  MP. 


^lor  vfcM  hail  ml.  forminf  »  UgUjr  iiAv 
:t  ooaiM  ia  aoalact  with  wata^  ««J«* 
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^liaHplmrottoil  liyilrogon  or  flnlpburctted  liydrogoD  gas,  ai  well  u  nmuio- 
lift.  (H.  Davy.) 

CaJcuUtion. 

3K -..,..„,.. 117-6 8£l-3ft 

N    14-1)    10"64 


K'N 


131-6     10000 


B.  AuiDE  OF  PoTASsnrM.  Oliwechured  compound  of  Pota^Mium, 
llscovered  \ty  Gay-Luiiftac  Sc  Theiinnl.-^Potaiwiam  gently  heated  in 
aromoniacat  cos,  fuses  willi  copfii'Iorablc  cflcrvesccncc,  assuming  a  blue, 
^ccD,  aiiil  ultimately  an  olive-^rcen  colour.  The  bent  must  then  bo 
hnmediatclj  withdniwu.  Potaseium  wbioh  separates  one  meiuiitre  of  hy- 
drogen gas  from  wat«r,  causes  tho  di6a]>pearaiicc  of  nearly  2  mrasurcs  of 
anirnoiiiuc-al  gas— lose,  however,  at  a  higucr  than  at  a  lower  temperature 
— alwaya  setting  one  xnea«ura  of  hydrogen  free.  (Gay-Lustiac  &  Th^Jiard.) 
The  cimpounJ  is  auimiterfectly  crvstallizedgrecnisb  brown  mass,  without 
metiillie  lustre  (Giiy-Lus-^ac  Jt  Tbenard),  exhibiting  a  brown  colour  by 
transniittctl  light,  but  on]y  when  in  extremely  thin  gcalcsj  sinks  down 

Slickly  in  oil  of  sasaafras;  fuses  a  Httlo  above  100°;  doos  uot  oouduct 
octricity.  (H.  Davy.) 

Calculation. 

X    39-2     n-02 

SH 20     3-62 

N    „ UO     25-a6 


K.Ad... 


55-2    lOO-OO 


Decompotiiions.- — 1.  Amide  of  potaesium  cflcrvcsece  at  a  tomperaturo 
below  redncMf.  evolving  f^carccly  anything  but  aniniontaeal  gR«,  and  reni^iin- 
ing  green.  When  boated  to  doll  rcdncBs,  it  evolves  decomposed  ammoniacal 
gtLB,  i.  e.  hydrogen  and  nitrogen  gasosj  in  the  proportion,  by  volume,  of 
9:1,  together  with  undrojinuHihcd  airiinoniacalgas,  the  (juaiitity  of  which 
continually  increases;  it  then  becomes  greenish  black  and  infusible  (nitrido 
of  polafidinm).  Tlio  whole  of  tbe  gas  evolved,  considered  as  aniraoniucal 
gas,  docB  not  <niito  amount  to  i  of  the  (quantity  absorbed  in  tbe  forma- 
tion of  the  auiido  of  potu^Hiuui.  (Gay-Luti^uu  \'  Th^uard.) 
3(K,NH0  =  K'N  +  2NIP. 

*-2.  Heated  with  easily  fused  mctala,  it  ovolves  nitrogen  and  amrooniacal 
ous,  with  hut  littlo  hydrogen  ;  nnil  there  remains  an  alloy  of  potossinni 
with  a  portion  of  the  black  substaneo  (nitride  of  potassium).  (Guy- 
LoMftc  k  Tbenard.) — 3.  Fused  in  oxygen  ^'as,  it  burns  with  brilliant 
vmiasion  of  sp:irk.*,,  evolving  nitrogen  and  passing;  to  the  state  of  hydrate 
of  potash,  At  a  red  heat,  it  also  burns  ritpidly  in  the  air.  (Gay-Luflsao 
&  Tbenard,  H.  Davy). — 4.  With  water  it  forms  hydrate  of  potash,  be- 
ooming  heated  and  often  inftamed,  and  evolves — if  an  excess  of  water 
is  avuidi.'d— exactly  the  ijnantity  of  animoniar^il  giis  previously  deconv- 
pftscd  by  the  potassium  ;  iu>  hydrogen  is  ovolvod  unless  free  potojtsium  is 
present.  In  tho  air,  it  likewtM  separates  into  ammonia  and  hydrate  of 
potash.  Ilydrtited  acids  and  alcohol  act  like  water.  Roc k'oil  does  uot 
decompose  it,  (Goy-Lusaao  &  Tb6nardj  Itcchereh.  \,  337;  H.  Davy,  PhiL 
TranM.  1800,  40  and  450.) 

C.  NiTniTU  OP  PoTABU. — 1.  Nitre  i*  kept  at  a  red  boat  for  a  long 
thne,  tbe  mass  di^ssolvcd  in  boiling  water,  and  the  undeeomposcd  nitrate 
tk  potash  loft  to  crystallize   out  lirst.      The  mothor-]i<inor,  on  (ax<,bfix 
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ovaporation  and  cooling  (or  by  bein^  neutraliiod  with  acetic  wc'f\  unA 
mixed  with  twice  its  volume  of  alcohol  of  90  per  coot.  FurJur,  Po^. 
77,  ll.'i),  (lepositfi  cryatalt?  of  tlic  nitrite.  Deiman  {Scher.  J.  7,  273) 
suppueed  that  a  com]>ouiid  of  nitric  oxide  and  pota-^h  niii»6t  exist  in  llie 
motlier- liquor,  bocniiso  the  irregularly  crystallized  niB«B  of  ealt  obtainpJ 
on  evaporuting  that  Ittpild,  evolved  nitric  oxide  gaa  when  mixed  witii 
ocids;  this  reaction  may,  however,  just  as  well  proceed  from  nitrite  of 
potash.  For  the  same  rHiu-nn,  Heiw  (Pop^^.  12,  257)  considered  n!lril« 
of  potash  as  a  compound  of  nitric  oxide  and  potash.  (Sec,  however,  1L, 
382.) — 2.  Vapour  of  hyponitric  acid  ovolvcu  by  healing  fuming  nitric 
XC'id,  nr  the  vapour  produced  by  licating  Btarah  with  nitric  arid,  14 
pUBod  into  solution  of  [lotash.  By  this  proceed,  nitrato  of  potiuih  M 
formed  at  the  same  tiino.  (Fritzsche,  Poffp.  39,  13-1.) — 3.  Nitrite  of 
lead  is  precipitated  by  carbonate  of  potash  (BerzeliuB),  or  nitrite  of  silver 
Ivy  chloride  of  pota-winm.  (11.  381 .) — White  cryatalline  deliqnescent  sail, 
without  alkaline  reaction. 

D.  Nitrate  op  VorABU.^SaUpetre,  Pritmatic  SaUp^re^  Nitre,  Pot- 
a^-nitrf,  yUrum. — Thia  salt  is  found  in  many  placoa  on  the  earth'i 
surface  where  orgutiic  matter  has  been  deconiposed^  especially  in  hot 
climates,  as  in  India,  South  America,  and  Spain. — (For  the  mode  of  its 
formation,  vid.  II.  388.)  Hy<lratc  of  potaab  cmita  light  when  spriakie<i 
with  nitric  acid  in  the  dark.  (Ileiurich.) 

Preparation. — I.  The  earth  of  certain  rcj^ions  in  the  East  Indiai, 
rich  in  nitre,  ia  exhausted  with  water,  and  the  solution  evaporated  to  tilt 
cryetallizing  point. — 2.  Azotizcd  organic  substances  both  of  the  vegetaUa 
and  animal  kingdam,  after  they  have  begun  to  putrefy  by  cxpotntra 
to  the  air  in  a  dark  place,— are  mixed  with  substances  containing  potash, 
lime,  or  magneeia,  in  the  state  of  carbonates — heaped  together  m  rid;<H 
(*alipetre-tt/atis)  or  low  pyramids  (saltpetre-mounds)— -mo\Rtcn<^  with  dnuo- 
ings  from  dung-he.ips,  urine,  &c.,  and  exposed  tu  the  air.  By  exhausting 
this  ioltpetre-earik  with  water,  after  the  lapse  of  months  or  yoara,  thecrwlo 
aaltpetre-ley  ib  obtaincil,  contain!  ng — besides  nitrate  of  potosh^the  nilratsi 
of  hmo  and  magnesia,  chloride  of  potassium,  chloride  of  sodium,  vtA 
organic  matter,  ifec.  From  this,  after  sufficient  evaporation,  the  greater 
part  of  the  Hnio  and  magnesia  is  prccipitateil  by  carbonate  of  jtot&ik 
(Sulphate  of  potash  may  likewise  bo  used  to  throw  down  tho  lime.)  The 
decanted  liquid  is  evaporated  to  a  considerable  extent,  wherenpon  tli* 
mater  part  of  the  chlorides  of  potassium  and  sodium  crystallizos  out  and 
u  separated  mochanirally.  Tho  concentrated  liquid  yields,  on  coolin|[  ia 
the  erystallizing  vessels,  raw  nifre  or  taltpetre,  which,  by  repeated  aola- 
tion  in  hot  water  and  recrystjiltimtioUt  is  converted  into  purijud  mitre. 
This  is  further  punfied.  on  the  small  scale,  ly  several  rccrystalluEations.— 
Eren  puri/^l  nilrt  still  contains  chlorides.  From  these  it  may  be  freed 
1^  recryEtallization,  according  to  tbo  method  already  describe*!;  (I.,  15), 
or,  ftODonling  tu  Oroto  (iV.  Br.  Arch.  15,  192),  by  pounding  the  nJtm 
moistening  it  with  -^  its  weight  of  nitrio  acid  and  a  small  qoanlity  of 
water  in  a  porcelain  dish,  stirring  nil  the  while — c^'aporatiug  the  liquid 
to  perfect  dryness— and  repeating  the  process  with  a  smaller  quantity  of 
acid,  if  the  salt  still  C4}ntain3  chlorine.— Or,  by  precipitation  with  nitrate 
of  silver  or  suboilrate  of  mercury,  filtering,  and  then  dcoom|K>siag  the 
cheese  of  metallic  salt  by  sulphuretted  hy<Irogou. 

Nitre  tsdimorphons;  a.  Its  unlinnry  form  t>eIoaga  to  tho  right  prii- 
matio  system.  (Pt^.  54,  55,  5C,  and  other  forms) ;  v  :  tt  backwarch  = 
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er,-  K  or  n'  :t—  120J*   Sp.  gr.  =  1-933.    (Maiteon), 

^'lOOG  (Karjsteu.)     Large  cryetala  crack  with  the  wannth 

More  rarely,  uiti-o  cryetallizca  in  the  oktnee  llnttcucd 

[of  uilrate  of  soda.  {Fig.  HI),  (I.,  101.)— Both  kitide  of 

irdrous. — Nitre  fuses  below  a  red  heat,  without  loss,  and 

liug  to  a  white,  opaque,  fibrous  maso,  jVUrtiVt  tabulatum, 

[— Mflted  in  a  thin  luyer  on  glaea,  it  solidifies,  on  cooling, 

I88e«,  conaistiiig  of  but  fuw  individual  crystals,  which,  by 

the  inicroacope,  are  obser^'ed,  when  touched  by  a  ncod^ 

Iminutos,  even  of  themselves)  to  undergo  a  change,  com- 

\  point  of  contact  and  cxtctulini;  through  the  whole  inn«e. 

ig,An,  12,  145.)     [PrDbably  a  transition  from  the  rhom- 

nght  prismatic  system.] — PenuaneDt  ia  the  air — TaeCe, 

[  oooHng. 

ation.  Thomson.       WolUaton.     LoDgchimp.     WonicL 
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■t,  it  rvolvcs  oxygen  gn.t,  at  first  tolerably  pure,  hut 

nnriated  n-ith  a  conatantly  increasing  rjuantity  of  nitrogen, 

P\)onvcrtcI  firmt  into  nitrite,  and  then  into  pure  potaab  and 

sium.      Vessels  of  earthenware  and  glass,  when  used  for 

)  corroded,  in  consequence  of  the  potash  aissolviug  out  silica; 

lie  rei^eU  become  oxidized,  the  oxide  produced  uniting 

k:  silver  aJid  gold  rceiet  bettor  than  ulatinuni,     Nitre  doto- 

t  with  charcoal  and  other  combuatiolc  bodies,  as  sulphur, 

fwilh  the  bitter  according  to  Bruguateili,  even  when  struck 

hammer),  iron  and  zinc;  it  oven  oxidizes  silver,  gold,  and 

Yid.  U.,  400.) 

Dwing  applications  of  nitre  depend  on  the^o  decompositions: 
preparation  of  oxygen  gas, 

>r  (a  mixture  of  G  jiarts  of  nitre,  one  part  of  sulphur, 
.  of  charcoal,  or  more  accurately,  of  101*2  parts  [one  At.]  of 
1  [ono  At.]  of  sulphur,  and  18  parts  [3  At.]  of  charcoal),  is 
1  at  an  elevated  tcnijierature,  with  vivjd  combustion  and  oxplo* 
Strogon  and  airbonic  acid  gases,  which  acquire  at  that  heat  a 
I  of  elasticity — aud  protosulphide  of  potassium,  which  likcwiao 
\  form  of  vapour ; 

KG,  NO*  +  S  +  3C  =  KS  +  N  +  3C0=. 

of  carlwn  remains  mixed  with  tho  sulphide  of  putaf^iuin, 
' '  is  preaeut,  may  he  imrtially  burnt  and  convortea  into  sul- 
afa. 

lfr»*  of  Fusion^  or  Baume's  Qutcl'-Jlitx.    A  mixture  of  3  parts  of 
art  of  sulphur,  and  one  part  of  pawdust,  which,  if  set  oti  fire  in 
pell  filled  with  it,  burns  with  i-u  much  heat,  that  a  small  stlvcc 
Din  exposed  to  it,  is  mcUcd  in  a  moment. 
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4,  Dftonatin^poipder,  a  mixtaro  of  3  jmrta  of  uitre,  2  porta  of  pewl- 
anil,  and  one  part  of  &ulplmr,  very  dry,  finely  oiixod  and  sluwly  lie«t«4. 
It  oxplofles  with  a  very  loud  report,  and  often  fractures  verr  atrong  fvr'^' 
The  detonation  occurs  aceordiiig  to  M.  Moyer  {J.  pr,  Vhem.  2,  111 
XQ^"  (327-2''  F.)  aa  soon  ns  all  tho  Biilphtir  is  in  a  stale  of  fusion,  wi! 
any  provioiu  csejipe  of  carbonic  acid  giw.  Meyer  suppoaes  that  the  actln 
deponda  D|>on  the  sudden  croluiion  of  nitrogen  auJ  carbonio  arid  ^u^ 
while  euljdmto  of  potaah  is  fonne<l ;  and  3  atoms  (303*0  parts)  of  nitrt, 
2  attpnw  (JtK-4  parts)  of  carbonate  of  potaah,  and  S  atoms  (80  parta)  of  nJ- 
phur  are  coucornod  in  it. 

8tK0,  NO')  +  2(K0,  C0=)  +  68  =  6(K0,  S0>)  f  3N  +  aCO». 


5.  twei/er  Afatchts:  9  parU  of  plioaphoriia,  14  parts  of  nltfv.  Iff  parid 


le^d,  paroxlde  of  lead,  &c. 

Nitro  dissolves  in  water,  producing  great  cold.     One  part  dUeolrca  kl 
O''  in  13-32,  al  18^  in  3-45,  at  4S°  in   134,  and  at  07"  in  0'-i24  parts  of 


parttf  of  alcohol.  (Riffnult.)  The  prc«euco  of  nitrate  of  Hino  or  cumniM 
tali  in  tho  water  enablo«  it  to  die^ulve  a  much  larger  quantity  of  nitft. 
(Letner^,  Vauqnulin,  Longclmnip,  Atui.  Ck\m.  J*ht/s.  9,  3.) 

Powdered  ultre  absorbs  the  vaiK>ur  of  anhydrous  sulphuric  aei4 
abnndantly  at  ordinary  temperatures,  and  is  converted  into  a  greasy  malt 
which  iiftorwards  hardens,  and,  if  heated  or  kept  for  some  time,  «w1t« 
TBponr  of  nitrous  acid,     (H.  Rose,  Po^ff.  38,  122.) 

K.  BoRo-mTHiDE  OP  PoTAsstoMt — A  mixtnro  of  7  parts  (S  At)  «f 
Titreficd  horacic  acid  and  20  parts  (3  At.)  of  ilry  cyanide  of  potaaaitm  Iwpt 
at  a  white  licat  for  an  hour  in  a  covered  charma-l  crimible,  yields  a  whiter 
porous,  brittle,  infusible  maJ>jt,  insoluble  in  water,  liy4lmtcd  acidf),  or  alka- 
liit,  oven  when  boiled, — not  decomposed  at  a  red-heat,  either  by  chloriH 
gas,  or  hv  [Mitasftinm,  or  other  mctalti, — but  evolviu;;  amnionia  In  ahui* 
daneo  if  iieatcd  in  contact  with  steam  or  hydrate  of  potash,  and  detunathij 
when  thrown  on  chlorate  or  nitrate  of  potash  in  a  state  of  fusioiu 

aBO»+  3(K.NC») 

(Balmain,  Phil.  Mag,  J.  81,  270.) 


K'N'B'  +  6C0. 


F.  ScLpniTB  OF  Nimic  Oxidb  akd  PoTA.<tir, — 1.  An  aqneotia  aoli* 

tlon  of  jiotasU  completely  absorbs  a  mixture  of  2  measures  of  nitric  oxklv 
and  ODO  measure  of  sulphurous  acid  gas. — 9.  Nitric  oxide  ga«  is  pM<ri 
thnmch  a  solution  of  •sulphite  of  pnta«Ti  mixed  with  potnali  and  contained 
in  a  Woulfe's  ap para tuif.— Colourless,  irregular,  !iix-((ided  pfistns,  nmilar  to 
IhfMO  of  nitre;  inixlorouH,  bitter,  anil  neutnil.  Remains  unaltered  at  lid': 
decomposeil  at  130^  into  nitrie  oxide  ga.i  and  t^ulphite  of  potash.  At) 
seids,  even  tho  weakest,  as  well  as  spongy  Titatinum,  oxide  of  flilrer, 
eblorido  of  barium,  manganous  sulphate,  oxide  of  copper  or  une,  antl 


CHLORIDE  OF  POTASSIUM  AND  SULPHATE  OF  POTASK. 
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aoeUio  of  lead,  decompose  iliia  potash  snlt^—thoagb  mora  slowly  tliau 
the  ooirespondJDg  «nlt  of  amnioTiin — into  20  per  coiit.  of  uitruaB  oxide, 
and  80  per  cent,  of  eulphate  of  potaah.  It  dissolvpfl  very  roadily  in  wntor, 
aud  ia  dooompose<I  in  solution,  oven  by  a  slight  clorntion  of  toQiperaturo  j 
insoiublo  in  uoobol.  (Poloaxoi  Ann.  C'kim,  i'htj»,  60,  160.) 


KO  ,.. 
N0=  .,„ 

ao* .... 


Crj>sUillixeJ, 

4?'2     43*22 

30-0    27-47 

8Jo   ssai 


KO,N0»,SO» 109-2 


100  00 


IT  G.  PviiOFnoflpnATB  op  PoTAsn  Akd  Aumo5ia, — PrepanHl  by 
saturating  acid  pyrophosphate  of  pota«fa  with  ammonia,  and  ovaporating 
tho  Rulution  over  a  mixtnro  of  burnt  Hmo  and  ^-ainmoniao.  White  deli- 
quescent salt.  Its  solution  haa  au  alknlino  action,  ami  crolvcij  autiuunia 
when  boiled — being  converted  into  fwid  phosphuto  of  polish.  Nitrate  of 
ailver  precipitates  it  whitO;  and  tho  supcmatnnt  liquid  is  acid  to  test 
paper. 

Cilailatlon. 

I  IKO  •ij»4«i>»<iiti(iMiit(tiaii.iii.>i.t>4i>i>t.»    n'4     It, 33'5G 

I  HH'    ,.-™.-«.«.,..-.,™ „.„.„.     ly-O     C04 

^H.  SPO*  .....»..».....» „ .,..  14S-8 60-BO 

^B  8H0  „ 27-0    9-60 


ScfawteobcrK. 

(ij»4«i>»<iiti(iMiit(tiaii.iil.>i.t>4i>i>t.»      H'4       It, dil'SU      t. 33*65 

i       S-01 

.     60-4 1 

■      9-33 

2KO,PO*^NH'0,HO,PO*  +  Aq.   2812     lOOOO     10000 

(A.  Scfawarstmherg,  Ann,  Pharm.  65,  2.)  T 


H.  Sllpiiatk  of  PoTAsn  and  Ammonia. — Penly.  Rliininjj,  bitter 
erystols,  unacted  on  by  the  air,  and  leaving  neutral  Aulphate  of  potash 
when  ignited.  (Link,  Crell,  Ann.  1706,  i,  39.) 


POTASSITM    APTD   PoTASSItTJi. 


^^^T\,  BiartpnATE  op  Potash  wtth  BtNionATE  op  PoTAsn. — KO, 
I  2fiO'  -f-  K0,2I0*— Tho  mothor-Jiciuor  of  biuiodato  of  pota-sh  (III.,  52) 
yields  thid  compound,  on  further  evaporation,  in  tninRjuaront  crystals 
wliicli  contain  4H'S  per  cent,  nf  io<line,  and  when  besited  to  rednci'f',  leave 
183G  per  cent,  of  uulphato  of  potash,  erolving  oxygon  gas  and  vapour 
of  iodine.  If  the  solution  in  wator  ia  left  to  evaporate  apontaneoasly, 
biniodato  of  potash  crystallizes  out,  leaving  tho  bisulpLato  in  the  mother- 
liquor.  (ScruJlas,  Ann.  Chim.  Phys.  43,  117.) 


r 


W 


B.  CflLoRroR  OF  FoTASflitTH  AND  Carbokate  OP  PoTASH  In  atomio 
proportiona  heated  over  tho  «pint-l»mp,  melt  to  a  clear  thin  liquid,  which, 
oa  it  cools,  solidifies  to  a  whito,  »caly  mass,  and  if  heated  to  redness  with 
bfiracic  acid,  yields  oarlionio  acid,  but  no  phosgene  gas.  (DOberomor,  Pogg. 

240.) 


C.      CflXORTOK  op   PoTAflMtTM   AND    SCXPHATR   OP   PoTASn    in  aiOTIlie 

proportions  fuse  very  eai<ily  to  a  clear  liquid,  which  yields,  on  cooling,  a 
homogeneous,  transtacent— sometimes  Hbrous,  eometiuiea  granular  mass, 
(Ddbeieiner.) 


i$  Wi^^P  POTASSIUM, 

D.     Chlobidb  op  Potassittm  with  Bixiodate  of  PoTAan. — 1.  Aa 

aqueous  solutiou  of  tcrchloridc  of  iodine  is  mixed,  not  ijuite  to  eatunlion, 
vitb  caustic  potaati  or  carbutiate  t»f  puta^h,  ami  the  liquid  left  to  cvjipfr 
rate  spoulaucously.  (Sorulhus.)     IVotubiy  tlius: — ■ 

KO  +  41C1»  +  lOHO  -  K0.2I0*  +  21CI  +  lOHCl. 

The  addition  of  potash  to  ehlorido  of  iodine  causes  a  precipitation  of 
ifKline,  which,  however,  rodiesolves  immerliatoly  as  long'  as  the  liijni-l  re- 
mains acid;  if  it  bo  loft  in  this  condition,  the  puro  coinpuuDil  cry»taUixas 
out;  bat  by  a  greater  concentration  of  the  solution,  it  becomes  mixed  witli 
more  or  less  of  the  double  chloride  of  iodine  and  potassium;  if  hydrochloric 
acid  in  added  to  the  eolation,  crystals  ofthisoomponnd  alone  are  prodocvl 
(Filhol.) — 2,  Hydrochloric  acid  ia  boated  with  iodate  of  potash.  (Se- 
ruUas.) 

2CK0. 10*)  +  HCl  =  KCl  +  KO.  2!0*  +  HO. 

The  hydrochloric  aciJ  niuBl  be  diluted  with  12  times  its  volume  of  milw^ 
in  which  case  no  chlorine  is  evolved  and  no  double  chloride  of  id 
anil  potaAsiam  formed.  {Filhol.)  When  a  solution  of  chloride  of  pot 
and  binindale  of  potash  is  evajiorated,  the  latter  salt  crybtatliiee  ooll 
iUtclf;  the  prcsenco  of  free  hydrochloric  acid  is  necessary  to  the  formifl 
of  thi»  compound.  (Scrullajf.)  Brilliant,  tran^areut,  colourless  pri8iiu,an<I 
elongated  four-sided  tables  with  truncated  tcrmina]  edges;  it  reddens  lit- 
mua. 

Calcnlalloa,  acoordiog  to  SeniUu. 

KCl ...„ _ 74-6    16-44 

KO,  2I0» „ 379-2     ^....     83-56 

KCl  +  K0,2I0»  -..  453-8    „  100-00 

100  parts  of  the  salt  contain  54-2  parts  of  iodine  and  7'398  parta  of  chlo- 
rine. (Serullns.)  The  crystals  cfliorosco  in  the  air.  The  calt  on  htnt 
I  Iteatcd  to  rcducss,  Ic^aves  G(j  per  cent,  of  iodide  of  [Kitaaoium  mixed  wwi 
a  small  quantity  of  chloride.  It  is  soluble  In  1!>  parts  of  water  at  IS*. 
(SeruUw,  Ami.  Chxm.  fhye.  43j  121.)  As  the  compound,  when  tnatmi 
with  cold  alcohol,  leaves  chloride  of  {wtosslum,  it  is  probably  a  mere  mix- 
lure  of  the  two  salts.  (Filhol,  J.  Pharvi.  25,  506.) 


Other  Compouitos  op  Potassidm. 

With  many  metals,  as  with    sodium,   arsenic,   antimony,   tellation, 
uiulh,  zinc,  tin,  Ie4id,  iron,  mercury,  and  pl.ttiuum.     These  compottirai  ^^_ 
obtainfMl,  sometimes  by  galvanic  action,  somutimcs  by  the  immoliatc  coe- 
tact  of  potassium  with  the  irietnU  or  their  oxides,  sometimes  again  by  tfas 
ignition  of  a  mixture  of  charcoal  and  carbonate  of  potash,  (/.  g.  cnrbua' 
tartar)  with  the  metal  in  a  state  of  fino  division.  (  Vauijutdiu,  Ann,  ^ 
rhys.  7,  32;  also  X.  Tr.  3,  1,  282;  Semllas.  /.  Pharm,  G,  571 ;  J. 
91,  123;  03,  115.)     The  potassium   in  most  of  these  allovA   is  n 
oxidized  by    the  oxygen  of  the  air  and  of  water;  many  of  ihcro. 
placed  on  mercury  covered  with  a  ihju  stratum  nf  water,  a&iunie  a 
titiuous  rotatory  motion  which  gnes  on  till  the  potassium  is  complete 


w 


ffutoT}/,     From  gwIo — winch  was  ronnerly  confounded  with  potash, 
but  proved  tu  be  &  distinct  HubsUince  by  DuUaniel  in  1736,  and  sabne- 

aueutly  by  Marggraf  in  1758 — Sir  H.  Dnvy  first  obt&ined  this  metal  in 
10  year  1807- 


N 


Sources.  As  cliloride  of  sodium,  in  rock-salt,  sea-water,  snlt^springa, 
many  mi  iieml  waters  and  springs;  rarely,  as  carbonate,  borate,  and  sul- 
phate of  sodn,  either  in  eprings,  lakeu.  Sec,  or  in  llio  eolid  state;  abun- 
danllv,  as  nitrate  of  soda;  further  in  Glaulmritc,  Gay-Tinssitc,  kryolite; 
and  in  combination  with  silica  and  otLcr  earths  in  cliabajsito,  analcimo, 
natrnlitc,  Thomsonito,  eudialite,  albite,  eodn-spoduuicno,  labrador,  ucpho- 
line,  hauyue,  eodalite,  brcwicite,  cancriuitc,  and  achmitc;  in  very  small 
quantity  also  in  bole,  pitcbstonc,  pumice-stone,  obsidian,  itlneritn,  anrl 
pinite;  traces  of  sodo-salta  are  also  found  in  coal,  in  all  kinds  of  lime- 
stone and  dolomite,  in  Laic,  asbestos,  emerald,  manganese,  rod  ha-matite, 
native  molybdato  of  lead  and  tiulpUidc  of  autimony.  (Kuhlmann,  Ann, 
PhaitiK,  41,'  220;  A.  Vo£;e].  J.  pr.  Chan.  25,  230.)  In  the  voxetable 
kingtiom  it  occurs  as  Rulphato,  hydriodale,  and  hjdrochloratc  of  »oda,  and 
conibiocd  with  vegetable  acids,  especially  in  plants  growing  in  or  near 
the  sea;  in  the  animal  kingdom,  coiubincd  with  carbonic,  phosphoric,  sul- 
phuric, hydrochloric,  and  various  organic  acids. 

I  PrejxiratUm.  Similar  to  that  of  poiaseium. — 1.  By  electricity.  The 
dooomposition  of  hydrate  of  soda  i*  more  difficult  than  that  of  hydrate 
of  potash.  (H.  Davy.) — 2.  From  hydrate  of  soda  and  iron  at  a  white- 
heat  Sodium  Wing  loss  volatile  than  potassium,  Gay-Lussac  &  Thc'nard 
{/{fchercfi.  1,  97)  employ  in  their  proccfns  hydrate  of  soda  with  which  a 
very  small  quantity  of  hydrate  of  potash  is  mixed,  and  separate  the 
_iOtassium  from  the  resulting  alloy  by  keeping  it  in  thin  plates, under  rock- 
oil  in  vessels  not  completely  closed :  under  these  circnniMances,  the  potaA- 
aium  oxidizes  first, — 3.  From  carbonate  of  eoda  aud  charcoal  iu  the  mer- 
cury-bottle. The  preparation  of  ^odhnn  by  this  method  is  easier  than  that 
of  potaasium.  Since  sulphate  of  soda,  if  mixed  with  the  carbonate,  bccomca 
reauced  to  sulphide  of  so<lium,  which  acts  on  the  iron-bottle,  it  is  neccs- 
Aary  to  use  pure  carbonate  of  soda,  such  as  Is  obtaiued  by  the  ignition  of 
aoetato  of  sodu.  Wlion  tho  quantity  of  charcoal  is  too  small,  the  mass 
fuses,  spirts  into  tho  tube,  and  chokes  it  up.  1  lb.  of  dry  Gnely-dividcd 
carbonate  of  soda  intimately  mixed  with  |  lb.  of  Que  charcoal  powiler, 
and  then  with  ^  lb.  of  charcoal  in  coarser  grains,  yields  4^  oz.  of  sodium, 
irith  very  little  black  residue,  and  without  stopping  up  the  tul>c  iu  the 
least.  (Schiidler,  Ann.  Phann.  20,  2.)     60  oz.  of  crystallized  carlwiuaXft  uS. 


u 


SODIUM. 


80<la  mav  also  be  lioated  to  tlrytie^a  in  an  iron  Tesaol,  ettmng  all  tbo 
while,  with  G  oz.  of  finely-'Mvidetl  charcoal,  and  12  os.  of  coano  cban«l 
powdor  added  to  the  palvcrulent  ninJis.  ^Qmolin.)  To  porify  tbe  globulM 
of  sodium,  Schadivr  ties  ihoni  up  in  strong  and  u(it  very  Gdd  liuen,  licata 
llicm  in  rock-oil  to  the  boiling  polut,  and  presses  out  the  sodium  wlucb 
then  runs  together. 

PropeHies.  Silver-white,  with  si  lilgh  Inatre.  Sp.  jgr.  ^  0*9348  (H. 
Pavy),  097223  at  15''  (Gny-Liissac  k  Tbcnard);  crystallixea  iii  cnbes 
(Scbitdler).  Kifccntly  cut  sodium  put  into  oil  of  tarpcatine  exhibiu 
crystalliue  niarkinp^  uii  (ho  cut  mirfaces.  (Biittgcr.)  At  —  20^  it  ih  ralli«r 
hard;  at  0'\  very  anctilo;  ftt  ordinary  temperatures,  of  the  consistence  of 
wax;  at  50^*,  Bcnii-iluid;  at  00°,  perfectly  eo.  Lc88  volatile  than  potaji* 
•iuDi)  aceordiug  to  Sir  H.  Davy,  oud  also  Oay-Luaoo  &  ThenuJ;  hot 
•ooordlng  to  Mitj»cherlich  {l*ogg,  29,  230),  somewhat  more  bo.  Vapoar 
l«f  sodium  is  colourless,  t^odium  is  an  excellent  conductor  of  hesi  u4 
electricity.  (M.  Davy.) 

Atomic  weight  of  sodiom,  22*97.  (Peloozo,  Compt,  ^atd.20, 1047.) 


Confounds  of  Sodtititu 

SODIITM   AXD  OXTGSN. 

A.    Suboxide  op  Sooitru. 

Thb  compound  in  obtained  in  tlio  same  manner  as  suboxMo  ofpota*- 
a!am.  Dark  grey  (H.  Dary),  grcyiwh-whito  (Cay-Lussao  &  Tbenard), 
dull,  brittle  mass;  more  combustible  than  sodium.     Decomjweci  w«tcr. 


B,    BoDA.     KaO, 
Protoxide  of  Sodium,  Mi7iaral  AUali,  Soude^  yatrum,  If'atron, 

PorttuUimi. — 1.  By  baming  sodium  In  dry  air  or  oxygen  f!%M  at  t 
Tury  high  temperature.  (H.  Davy.)  Sodiam  reoeircs  a  raa'cli  greater  luMt 
tlinn  poL-uHiiiim  to  make  it  bum  rapidly,  but  it  tnou  bums  like  poUuMiQiD, 
with  white  light  and  cmisoion  of  sfHirks.  (H.  l>avy.)  U  doe*  Dal 
oxidJM  at  ordinary  temperatures  in  ]icrfeetly  dry  air.  (Bonadorff^  ^^fjh 
41,  SOO.) 

8.  Soilium  dissolvM  rapidly  in  water,  ont  of  eonlaet  of  air,  fonnm;  a 

.  ■ointion   nf  soda,   with  groat  evolution  of  bent  and  hydrogvo  gM.     It 

'gnulually  oxidixes  in   the  air  by  decomposing  a  part  of  \ia  water  and 

mitnorWw^  aniithi>r  portinn  to  form  hydrate  of  eoda,  which  forms  a  cruit 

njund  tho  remdlnlrig  metal.     Thrown  on   water  exposed  to  (he  air,  H 

Bttima  al>oiit,  prpH'Uting  the  npi»enrauoe  of  a  silvery,  fused,  oocflully 

d<«creftAing  globulp,  and  prt^Klnciiig  a  constant  hii«ing  fmrn  thetcttipear 

hydrogvn  gas,  till  the  whole  la  disBolred  as  khIa. — So<linm,  in  deeoupe*. 

lag  water,  sr«ms  to  produce  loss  heat,  or  reqaires  a  higher  tempermtnre 

lo  Inflaine  it,  than  p(ita«»iutii;  fnr  the  cuoling  elTect  of  liie  nnu9  of  water 

prevmta  the  pruductiou  of  sutllcieul  heat  to  cause  cumbustion.     Sodisn 

(€o«B  nol  take  (iro  oo  a  nioistenod  metallic  snr&co— with  difficulty  00 


SODA. 


wet  glass — efl^Iy  on  moistened  papor  or  vood,  howorer,  uid  still  moro 
BO  on  damp  charcoal  or  a  thick  solution  of  gum.  (H.  DaTj;  Pucatelj 
*S'r//.  Amfr.  J.  25,  DO;  Serullas,  /)7in.  C'him.  P/iys.  40,  320.)  The  muQlIer 
tlio  conductinjn;^  power  of  the  surfaco  on  which  it  rests,  the  more  easily 
does  the  sodium  inAame.  When  thrown  upon  hut  water,  it  emits  spiirks, 
ID  consofjuence  of  piecen  of  the  metal  being  thrown  oO'  and  laltin;^  firo  in 
the  air.  (H.  Da%*y.)  It  takes  firo  on  water  above  40*^,  and  bums  with 
a  l)rij;:hter  flanio  than  potoatiium.  (B:ilcolls,  J,  Chim.  Med.  3,  21.)  U 
takes  firo  at  ordinary  tcukpomtures  on  roncontratcil  pho»]>horonR,  plios- 
phoriOr  suIphuRius,  sulphuric  (cither  pure,  or  mixed  with  not  more  than 
6  times  its  bulk  of  water),  hydrofluoric,  hyponitrtc,  nitric,  aud  arsenic 
acitls,  though  it  ap)>car9  in  every  caso  to  deoomposo  notliiug  but  tho 
water;  on  concentrated  hyilrochloric,  oxalic,  or  acetio  acid,  it  does  not 
take  fire.  (Gay-Lussau  Sc  Th^nard.)  If  the  globule  of  sodium,  whilst 
revolving  in  the  water  in  a  state  of  fusion,  be  atruok  with  a  Bat  spatula, 
a  report  follows,  attended  with  wphwhing  of  the  water,  aud  oocaaioually 
with  fracture  of  the  vcseel  (Wagner),  the  sodium  being  scattered  over  tho 
water  in  fine  globules  by  the  blow,  and  a  considerable  quantity  of  hydro- 
gen gas  being  thus  set  free  at  the  same  moment.  (Couerbe^  J,  Phartn, 
19,  224.) 

3.  Sodinm  like  potassium  decomposes — though  generally  only  on  clo- 
Tation  of  tempcpatore,  and  with  le8j>  powerfid  combnstiou — carbonic  acid 
and  carbonic  oxide,  borncio  acid,  phosphoric  acid,  hyponitrlc  acid  (nut 
vapour  of  nitric  acid),  arButiluus,  arsenic,  chromic,  raoJybdic,  aud  hyaro- 
cyanic  ociils;  likewise,  tho  oxides  of  thu  heavy  motals,  namely:  the  oxides 
of  chromium,  maDgancJ^e,  cohalt,  antimony,  oi^muth,  zinc,  tm,  lend,  iron, 
nickel,  copper,  mercury,  silver,  and  jdatiuum;  and  in  every  caso  hut  thai 
of  eliromium  and  manganese,  tho  moUil  itself  is  plainly  reduced; — lazily, 
it  decomposes  tho  salts  of  carbonic,  sulphuric,  nitric  aoida,  &o.,  and  deoxi- 

I       discs,  not  only  the  acid,  but  the  haec  also,  if  it  happens  to  bo  the  oxide  of 

^^a  heavy  metal.  (Gay-Lussac  &  Thcimrd.) 

p. 


Preparation.     By  burning  sodium   at   a  high  tempcraiuro;  or  by 
methods  similar  to  those  described  for  the  preparation  of  potash. 


Properties.  Grey  mass  having  a  concboidal  fracture;  fusing  at  a 
■nrong  red  heat;  volatilized  with  difiiculty;  a  nun-conductor  of  electricity, 
(H.  Davy.)  Soda,  obtained  by  heating  sodium  with  hydrate  of  eoda, 
has  a  specific  gravity  of  about  2*805.  (Korsten.)  Acta  like  potash  on 
Tegetable  colours  aud  organic  matter,  but  U  somewhat  less  corrosive. 

Giy-l.aMscAc 
Benrliufl.  H.  Dutj.        Th^iurd. 
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Calculation. 
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2^64     2a-fi617     25-4 


23-3 


Na.0   31-2    .......  100-00    1000000    lOOO 

(NaO  =  290-9  +  100  -  390-9.     BcraeUos.) 

JDteoB^titiotu.    Simihir  to  those  of  potash. 
Cofnhinalions. — a.  With  water. 


100-0 


a.  JJyJmU  of  ioda — A'ada- caustic.     Soda  mixed  with  a  little  water, 
passes  into  tho  state  of  hydrate,  with  great  evolution  of  heat. — Prtpara- 


n 


SODIUM. 


boiliDg  Golulion  of  3  parta  of  crjstallixed  carbonate  of  soda  in  1 5  parU  water 
or  more,  a  tjuautity  of  cream  of  lime  prepared  by  aluking  one  part  of  lime 
ivith  three  paria  water,  h  added  hy  Hinall  portions  at  a  time,  the  wholo 
boiled  for  some  time,  and  treated  u  for  jKita^h.  Soda  yields  its  carbonic 
aciil  to  lime  more  readily  than  potauh.  Purification  by  alcohol  may  also 
be  applied  in  this  ca«e. — 2.  By  precipitating'  sulphate  of  soda  with  baryte- 
watcr.  The  proceiiG  is  similar  to  that  for  the  preparation  of  potash.  The 
tests  of  purity  are  also  the  same. 

White,  opaque,  brittle  substance,  of  a  fibrous  texture;  sp.  or.  =2*00. 
(Dalton.)  Fuse-s  below  redness,  but  in  less  volatile  at  a  ro<l  beat  than 
hydrate  of  potash.  Hydrate  of  soda  on  phitinuni  wire  colours  the  blow- 
pipc-fiume  intensely  yellow,  even  if  mixed  with  a  large  quantity  of 
polainh.  It  is  not  precipated  in  solution  by  (lerchluric  acid,  sulphate  nf 
alnmina,  or  chlori(lo  of  platinum,  nor — unless  highly  cuucoutrated — by 
carbaxotic  and  tartaric  acids. 

GtT>Ltm«c  k 
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0.  Cryttallised  Soda . — Soda  crystallizes — only  however  by  great  redae- 
tion  of  tcni|>craturc — frnni  nn  aqueous  solution,  in  colonrless,  four-aided 
tables  which  are  very  fusible. 

y.  ^Solution,  of  Soda. — Liquid  Soda,  SoJa-lry,  Catutit-Utf,  Soap-hoiUr$* 
ley.  Soda,  hydrate  of  soda,  and  crystallized  soda,  dcliquoseo  in  the 
air  till  they  are  oonrerted  into  carbonate.  The  first  two  dissolve  in 
water  with  evolution — the  cryt^taln  with  ab&orption  of  heat.  Solution 
Boda  19  obtained  in  the  same  manner  as  solution  uf  potash.  It  is  a  col 
less  eaiislic  liquiO.  A  solution  saturated  at  common  Icuiporaturoa 
specific  gravity  of  1-50U,  according  to  Dalton;  boils  at  130^  (2f>(;"  F.), 
and  contains  36-8  per  cent,  of  80<la.  100  parts  of  water  dissolve,  at  IS" 
(04-4^  F.\  00-23  parti!  of  hydrate  or  41*43  parts  of  dry  soila;  at  32* 
(89-0'*  F.j  72-91  hydrate  or  45-72  soda;  at  55^  (131*  F.)  100  hydrate  or 
03-53  soda;  at  70"  (158"  F.)  11075  hydrate  or  71*08  soda;  and  at  80* 
(176"  F.)  12702  hydrate  or  783  soda.  (Osann.) 

QmtUU^  qfSoda  in  a  Solution  of  Soda  ai  15^  (59°  F.)  according  to 
Tiinnermann,  fflT.  Tr.  18,  2,  11.) 


ve  in 
ion  of 


•f,gi. 

rVMM. 

•^•r- 

F«(Ml. 

■p.^. 

Vn(«M. 

%9f. 

PalHM. 

1-4285 

30-220 

1-3198 

22-363 

1-2392 

13-110 

11042 

7-253 

1-4193 

29C1G 

1-314.1 

21894 

1  2280 

14-506 

10948 

6-048 

1-4101 

29-011 

1-3125 

21-758 

1-2178 

13-901 

1-0855 

6-044 

1-4011 

28-407 

1-3053 

21-154 

1-2058 

13-297 

10761 

5-440 

1-3923 

27-8oa 

1-2982 

20-550 

1-1948 

12-692 

1-0C75 

4-BM 

1-3836 

27*200 

1-2912 

19-945 

11841 

12-088 

1-0387 

4-231 

I-37M 

26-594 

1-284.1 

19-3(1 

1-1734 

11-484 

10500 

a*6M 

i-sas 

25-989 

l-27;5 

18-730 

11630 

10-879 

1*0414 

3-022 

1 '358(1 

25-385 

l-2;08 

18132 

1-1528 

10-275 

10330 

2-4IV 

1'35(U 

24-;80 

1-2642 

17-528 

11428 

0-670 

1-0246 

1*813 

1'342« 

24-170 

1-2578 

16-923 

I  13.t0 

9066 

10163 

1*209 

1-3349 

23-372 

1-2315 

16319 

1-1233 

8-402 

1-0081 

O'OOI 

1-SS73 

22-967 

1*2453 

15-711 

MI37 

7-8S7 

1-0040 

0'303 

(lUchU-r'fl  Tablcj,  Stochiometrif,  3,  332;  Dalton's  RIoments  2,  A] 
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I  ucida,  forming  tlie  Sopa-Salts.  The  nffiiiity  of  aoda  for  all 
bewlmt  \vss  thun  lliut  uf  puUmlt.  The  (^o<Ia-Hilt«  arc  coloorle.xs 
cid  iiJ^elf  is  coloured;  they  are  fur  the  most  part  inxal  in  tlio 
hod  to  aplatiniini  wire  In  the  l>Low-pipo  flame,  ihoy  gi  ve  astroiij^ 
pur,  «liirh  h  not  destroyed  but  merely  weakened,  if  they 
I  with  eren  20  or  30  times  their  -weight  of  a  salt  of  potaah. 
lof  nJcohol  wheu  heated  with  ihetn,  is  also  coloured  yeUow. 
fsmln  arc  much  more  disposed  than  the  corrcspouding  snlta  of 
ite  with  a  large  quantity  of  water  of  crystallization,  and  tlius 
ent  salts  {e.  •/.  sulphate  of  soda  and  sulphate  of  potash). 
I'soda-salts  diasolve  readily  in  water.  The  solution  is  not  pre- 
perchlorio  acid,  BulpUato  of  alumina  or  bichhirido  <if  platinum, 
mciently  diluted,  either  by  tartaric  or  earbazotic  acids.  With 
licic  acid  tlioy  yield  a  gelatinous  precipitate.  This,  when 
Fwnder  the  nucroscojie,  is  aecix  to  eonsiat  of  six-sided  crystals, 
I  that  obtained  with  suits  of  potash  in  gelatinous  and  amorphous. 
,  y.  pr.  Chtm.  22,  50.)  Soda  forms  double  salts,  especially  with 
ble  boacs  already  ecumcrated  auder  the  head  of  putaah, 

rith   tho    earths,  soda   forms  componuds   similar   to   those  of 

[•Also  with  the  oxidea  of  the  heavy  metals  mentioned  under  potasb. 
I  with  rarious  or^uic  Bubstanccs. 


C.  Peroxide  op  Souibm. 


Formation.— \.  By  burning  sodium  in  dry  air  or  oxygon  ga«,  on  a 
e  of  ptutinam  or  eilvcr  fused  over  with  common  salt,  the  heat  being 
Hod — not  too  strongly — from  without. — 2.  liy  heating  to  redness  Eoda 

livdrale  of  Boda  in  coutact  with  aJr  or  oxygen  gas,  or  by  tho  ignition 

iiitralc  of  Boda. 

Prapertifg.  Dirty  greonitth  yellow  embetAnce,  leas  fusible  than  hyilrato 
'■  *■  «oda  or  peroxide  of  potassium,  and  a  non-conductor  of  elcetricity. 
'I'.'ben  sodium  U  converte*!  intu  peroxide  by  buniiuf^,  it  unites  with  1^ 
,'jataa  of  oxygen,  according  to  Sir  11.  Davy;  with  a  soiucwliat  larger  quan- 
■  iy,  acconling  to  Gay-Lussac  it  Theuard.  Millon  (J.  pr.  C'Untt.  18,  293) 
>f  of  opinion  tlmt  tho  peroxide  contaius  2  atoms  of  oxygen.  Fn>m  the 
pat  analogy  between  potassium  and  eodium,  it  may  be  supposcil  that 
■e  peroxide  of  sodium  containa  3  atoms  of  oxygen;  as  yet,  tiowever,  it 
I  only  been  obtained  mixed  with  soda. 

np(»itions.—\.  By  water,  into  oxygen  gaa  nnd  uolntion  of  soda; 

onic  aciil  ga«,  with  groat  elevation  of  temperature,  into  oxygen 
^l  carbonate  of  soda. — 2.  It  is  dci'om]iosc<l  without  inlUmmation, 
jllrongty  heated  with    cliatcnal  or  tin;  and   with   viulonl  intlamuia- 

\fn  heated  with  phosphorous  or  enlphurous  nciti  gas  ;  in  the  latter 
phide  of  sodium  and  tiulphate  of  soda  are  fortiied.  (Qay-Luwjac  & 
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SoDnm  A^D  Cardox. 
Cahuonate  of  Soda. 

a.  Monocarbonatk. — BtfthnllH't  Batic  Carh&naU  *>/  Soda,  Soda, 
Mild  Blineral  Alkali^  Alkali  mtHeivib^xum.— Found  in  the  eo<la  lakoi  ol 
Egypt,  Hungary — whoro  it  efHoroKes  on  tbo  soil,  &o. ;  elBoreKes  abaot 
dantiy  on  wnlU.  Tlio  nalt  fnnnil  on  the  wallii  in  the  U>irDS  of  Flanden^ 
ooiuiflt«  of  cnrboimto  ami  aalphate  of  soda,  and  is  derived  partly  from  the 
•oda-aaltA  in  the  limestone  used  in  tho  pTcparutiou  of  tbo  mortar,  aad 

f tartly  from  soda  coniain<?d  in  the  coal  witli  whicli  this  Hmoatono  lias  been 
luniod.  (Kulihnann,  ylfin. /^AaTfft.  38,  43.)  l^ulphate  of  soda  mixod  vitil 
a  small  auantltv  of  carbonate  effloresces  on  walls  in  Baroria.  (A.  Vogel, 
J,  ;>r.  Ch^i.  2ii,  230.) 

Preparation. — 1.  By  simple  collection.  In  Eji^yiit*  in  the  ddMrt  of 
Thniut  in  the  western  Delta,  there  in  a  pit  four  loa^futM  long  and  a  quarter 
of  H  Icu^iio  wido,  ubich,  duiitig  the  winter  months,  becomes  filled  to  lb* 
height  of  hix  foct  with  vlulct-cohmred  water;  on  tbo  evaporation  of  tbi« 
water,  carbonate  of  soda  remains  and  is  loosened  with  iron  poloa.  The 
residuo  is  cont:iminated  with  3B  per  cent,  of  eommon  salt  and  10  |>er  eeut. 
of  £ulpbato  ofeodn,  besides  sand;  but  after  the  purification  to  which  it  i< 
subsequently  submitted,  only  10  |h.t  cent,  of  sand,  4  of  common  salt,  ao4 
1  of  sulphate  of  soda.  Tbo  carbonate  of  soda  contains  rather  morn  thuQ 
one,  but  less  than  1^  atoms  of  carbonic  acid.  (Pontet,  ./.  Chtm.  Med.  0, 
11)7.) — In  Hun;^ry,  at  Shcgcdtn  in  Little  Ciinmnia,  earlionate  of  soilft 
effloroicee  on  the  ground.  It  is  gathered  before  aunriso;  the  fpvy  powder 
diwolred  out  by  water;  the  solution  thus  obtM&ed  evaporated  to  drynoui 
and  tho  residue  heated  to  rodneas  to  desiroj  ornnio  matter,  Tlie  maaa 
fxmtatos  eulpbato  of  soda  and  common  aalt  mixed  with  the  carbonate. 
(A.  WiTuer.  J.  j>r,  Chrm.  13,  120.) 

2.  Natirc  Soda,  the  HaritUt  of  Si>ain,  Blanqiietti  at  Aiguemortra  and 
Fruntit'nau,  S<dicor  ui  NarI>onnOf  Vttnc  in  Brittany  and  Nonnandy,  AV/p 
inSciitltuid;  tho  asbos  of  plants  growing  in  and  close  to  tbo  9ea,  genv- 
nilly  prepare<l  by  burning  tbcm  in  trenenos.  Seashore  plonta  :  Vanoot 
apoeies  of  SaUohi,  Snlicumui,  Atriplex^  Statkt,  Batts,  JVrwm&ryanMfllflHfl 
ChffU>podiutn,  Trujlochin,  Jieuttmuria,  Sic.  S«a-pluuts:  VariuUf  <nM^^| 
tt{ Fucu*.  Tbo  soluble  portion  of  tlie  a^ib  coutains  carbonate,  sulphate, 
aud  hypo»ulnliite  of  so^bi,  suljibiilc,  iv>ili<le,  brumiilo,  chloride,  and  fcrrucy- 
ttuide  of  WMiiunt,  and  frequently  aim)  the  corrcs[K>nding  com|>oQnda  of 
potaA><ium;  the  insoluble  purl  cfutaius  ciu'lKmiitc  and  pbocphatu  of  Jime, 
sulphide  of  calcium,  manioaia,  alumina,  silica,  sulphide  <>f  iron,  uud  char^ 
coal.  Tho  soda  is  oombmod  with  vegetabto  aciiU  in  tbewj  plants,  and 
becomes  can  verted  into  carl>onatc  by  combustion ;  it  h  i>riginally  dcritoj 
from  the  common  miU  presmt  In  the  soil  or  tbo  sea-wator,  Tbu  ash  of 
sea-plants  is  mnch  poorer  in  carbonuto  of  euda,  and  contains  a  much  lar^gvr 
fittantit^  of  salts  of  potasli  tbnn  that  of  planta  growing  on  the  ebons 
According  to  Lumpauius,  soda  from  Alicaot  oontoioj  26,  Silidan  ioda  S3, 
that  from  Kurbiinno  14,  Norwegian  kelp  0,  and  8cottii>h  kelp  only  3  |wff 
cent,  of  anhydrous  carbonate  of  sodiu  By  exhausting  the  soila  witu  water 
nud  flvaporatioff  tbu  liquid.  crystaUiiod  carbonate  is  obtained,  aud  Is  pori- 
lied  by  rqieatw  ciystalliatioD. 
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3.  Arl^Uial  Soda.  A  mixturo  of  two  pnrta  of  <1ry  salpliaLe  of  sodo^ 
IpUta  of  carbonate  of  lime  (rlmlk  or  limulune)  and  cue  part  of  cliarcoal, 
f  hokted  to  rednefifl  in  a  revorlteratory  furnace,  the  fused  maaa  beinff  con- 
lantly  stirred  with  an  iron  rod.  (LobUnc,  Diz^O  Tlio  6ulpliat6  of  soda 
I  reduced  by  the  charcoal  to  tho  state  of  Htilpliide  of  sodium,  with  eroln- 
ion  of  carbonic  oxide  gai;  and  tlie  sulpliide  of  smliuin  is  convcrtod  by 
'  tlu  MriMoate  of  lime  into  eulpliide  of  catcinm — which,  by  taking  up  free 
Ume^  bacomee  insoluble — and  carbonate  of  soda. 

3(CaO,C0^  +  2CNbO,SO»)  +  UC  =  CaO,2CaS  +  2(NaO,  COO  +  lOCa 

Part  of  the  carbonic  acirl,  however,  escapes  from  the  carbonate  of  lime, 
n  that  the  mass,  besides  cnrbonato  of  iiiMla,  cuntainN  a  rarlable  but  aWaya 
large  amooot  of  caustic  mda.  The  addition  of  manganese — recommended 
I>y  eome  for  the  purpose  of  forming  carbonic  acid  \iy  oxidising  ttc  excera 
of  charcoal — may,  at  tlie  same  time,  rooonvcrt  the  nulphar  of  the  sulphide 
'calciam  into  sulphuric  acid.  To  obtain  the  pure  carbonate  from  thf« 
ificial  soda,  it  in  oxhau^tcil  by  water;  the  solution  Ixiitcd  down  iu  leaden 
b;  and  the  carbonate  of  soda  with  one  atom  of  water,  which  precipi- 
tates in  the  form  of  flowers  of  soda  {N'atron-iwk.!)^  taken  out  of  tlte  li*]uid 
it  solidifies.  The  inolher-lii^uor  contains  caustic  soda,  which,  by  differ- 
,t  methods — e.  g.  eraporating  and  heating  to  redness  with  saw-dust — is 
n  converted  into  carbonate. 

4.  Other  modes  of  preparing  oarbonaU  of  soda  from  the  tulphatt. — a,  100 
paHfl  of  anhydrooH  sulphate  of  suita  are  heated  to  rednc^a  with  20  parts  of 
eh&reoftl;  to  the  sulphide  of  sodium  thus  produced,  20  parta  of  ircu  turn- 
ing* are  ailded  ;  then  H  parts  of  charcoal,  then  126  parl«  of  iron,  and 
]y  ii  pmrU  of  charcoal;  and  the  mixture  of  sulphide  of  iron  and  caustie 
a  thus  obtained,  ia  exposed  to  the  air  to  absorb  carbonic  acid.  (Albati.)-— 
l|ihat«  of  soda  U  oonverte<l  into  sulphide  of  sodium,  by  heating  it  to 
~  I  with  ^  of  ita  weight  of  charcoal  in  a  crucible ;  the  sulphide  is  dis- 

ID  water— converted,  by  boiling  with  oxide  of  copper,  into  sulphide 

copper  and  soda-ley;  the  solution  decanted  and  evaporated,  in  order  that 
_  ly  undocomposcd  sulphate  of  soda  may  crystallize  out;  and  tho  remain- 
ing li«|uid  mixed  with  charcoal  powder  bd<1  evaporated  to  dryness  :  the 
nuidnn  is  then  heated  to  redness  and  cxiiaustcd  with  water,  and  tlie  solu- 
tion loft  to  crystallise.  (Friickner,  fichw.  07,  102  and  113.) — c.  Through 
aqaeoos  eolation  of  sulphide  of  sodium  obtained  in  the  aame  inniincr, 
'bonia  acid  is  pawed  till  sulphuretted  hydrogen  ceaaei  to  be  evolved. 
'Gren.) — d.  The  sulphide  of  sodium  is  converted  into  acetate  of  soda  by 
moaiu  of  pyrolignoous  acid — then  evaporated  and  boated  to  redness.  (Marg- 
firrof.) — ff.  Sulphate  of  soda  dissolved  in  water  is  deconipoBed  by  acetate  of 
lime;  filtered;  evaporated  to  dryness;  an<L  raised  toared  beat.  (Lampadiufl.) 
—f.  Man  docompoaes  sulphate  of  soda  with  oarbonnte  of  potash;  the  snl- 
pbaie  of  potash  crystallixea  out  firat,  and  afterwards  the  ciirhonate  of 
mdvL.  (HagoD.) — ^.  An  aqueous  solution  of  sulphate  of  soda  is  stirred 
up  in  the  cold  with  carbonate  of  baryta— then  filtered  aud  evaporated. 
(Kiilreater.) 

5.  From  common  ialt.~~a.  One  |)art  (1  At.)  of  common-salt,  dissolved 
in  8  parts  of  water,  is  digested  with  4,  or  sometimes  with  7'4  parts 
(4  At.)  of  powdered  litharge;  a  bulky  white  mass  of  tetrachloride  of 
{•■ad  ia  formed,  and  the  liquid  is  found  to  contain  caustio  soda.  (Schcclc, 
Chs])tal.) — h.  When  a  moistened  mixture  of  common  salt  ana  slaked 
lime  is  placed  in  a  cellar,  a  small  quuntity  of  carbonate  of  soda  cfllotescfc* 
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out  (Sclieele.) — r.  Wlien  carbonaUof  poUsli  isilissolvedin  waterloff* 
with   common  enlt,  and  tUe  solntton  cvftporatej,  cnrstaU  of  clilumlo  vf 
potaeaiani  separate  from  it  6n>t,  and  carbonate  of  aoOa  afterwards. 

IT  Bodo  Unger,  in  an  elaborate  japer  {Ann.  Pkarm.  G(i,  240;  67,  7l*) 

on  tbo  proparation  of  carbonate  of  eoda,  givua  the  foUowing  mioatc  ans- 

lyeis  of  raw  h(k]:i  prepared  from  sulphate  of  soda,  lime,  and  oUarcoal;  tlw 

analyses  of  soude  salie,  sal  de  Varec  ra^ni  by  Girardin,  arc  addod  for 

I  the  sake  of  comparidon. 


NaS 


NnO,  SO*  .... 

Bodo  Unger. 
1-99 

Sovdc  SaI^. 
46-90 
2319 

20-4I 

0-40 
110 

Giiwdin. 

RoUM. 

23-91 

KaCl 

N»OCO»   .... 
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Pur{^cati<m  of  Carbonate  of  Soda, — By  repeated  re-crystalliialioo. 
Gay-LuAsao  (Ann.  Chim.  Pht/s.  5;i,  221;  Aiisz,  Ann.  Pharm.  12,   '^ 
wa«^ea  tbe  ordinary  eonimerciat  crystals  with  cold  water;  diaaolrea  i 
in  hot  water;  and  cools  the  oolution  rapidly  by  surrounding  it  with 
water,  uttrriug  it  all  tlie  time  with  a  flpatuta,  ao  that  timalT  crystals  1 
be  formed:  these  he  coUcctA  on  a  fanncl;  and,  after  the  mother.liqaor  liu~ 
drained  ofl\  wa«ho8  them  with  cold  water  tilt  the  drainin;^  mixed  witb 
excefi8  of  nitric  acid  no  longer  gi%e  a  precipitate  with  nitrate  of  sih-er. 

ImpuritifM  : — Sulphide  of  Sodhim:  evolves  eulphiircttod  hydrogM 
with  aoi<lif.  I/yposulphite  of  Soda:  Hydrochloric  acid  liberates  solpkur- 
oua  acid  and  j,'mduully  precipitates  sulphur. — Sulphate  of  Soda:  Precipi- 
teCe  with  chluridu  uf  barium  anil  cxcovs  of  dilute  hydrochloric  acid.-— Com- 
mon Salt:  Precipitate  with  nitrate  of  oxide  of  silver  and  excess  of  niliie 
icid.  Fcrro-cyanide  of  Sodium:  Blue  or  green  colour  on  the  addtUon 
of  a  femwo-furric  salt,  auil  then  hydrochloric  acid  in  excess.— j!jW£i  ef 
Potaih:  See  the  reactions  of  these  (III,  15). — Carbonate  of  Linu :  Tbai 
Bait  dissolves  in  water  containing  c4irliOUHt«  of  soda,  and  rCTnaioa  muicd 
with  it  even  after  frequent  recryfitallization.  The  solution  cooled  down 
to  0%  deposits  a  conipnund  of  carbonate  of  soda  and  earbonat«  of  limo  is 
the  form  of  a  white  cryetalline  powder,  but  atill  retains  a  portion  uf  linc^ 
which  gives  a  cloud  with  oxalic  acid.  (Bauer,  Poffy.  24*  SGy.) — C<ajl^ 
nate  of  Mtignf»ia  is  sometimes  mixed  with  it  in  tlio  same  manner.  i,Bqc 
JiepeH.  57,  373.) 

For  the  quantitative  examination  of  BOtla,  vid.  Gay-Lnssac  &  Welter. 
{An7i.  Chim.  PhyM.  13,  213;  also  S.  Tr.  J,  1,  124;  also  Fr«Msins&  WJU. 
Anii.  Pkarm.  47,  87.) 

Carbonate  of  soda  debydratod  by  heat  is  wbit«,  translucent,  of  irpeci^ 
gravity  2--t05f)  (Kar^lcn);  fuses  at  a  moderate  red  heat  mora  readily  ikw 
rarboualo  of  potu«h;  has  an  nikaltuu  taate  and  reaction;  but  is  eTvn  , 
ruttatto  than  oarbonato  of  |>otu«h. 


s 

w 


It  is  decomposed,  like  carbonate  of  potash,  liy  steam,  oliorcoot,  and 
sillciom. 

CombiruUions  with  Water. — The  anhydrous  salt  becomes  Iieated  by 
contact  with  water. 

a.  Carbonate  of  Soda  with  one  Atom  of  Watfr.—l.  Crystallizes  on 
evaporating  u  satiimted  a^jucoua  solution  between  25°  ami  37"  (Haidin- 
gor),  or  from  the  liyilnite  with  10  atoms  of  water  wbcti  it  lias  hwn  ko[it 
in  solution  for  some  time  in  its  own  water  of  cryr«t:illiiati'»n  ^  Haiiiin^er), 
or  evRpomted  between  75'  ancl  87^.  (ScUindlcr.) — 'J.  It  remains  im  an 
offlorcMced  mass  when  the  salt  t  i-f  exposed  to  the  air  at  a  temperature 
of  37■5^  (Schindler.)  Obtained  by  the  first  luetliml,  In  four-widi'd  tables. 
(^Haidinger,  Poyg.  C,  87.)  It  does  not  melt  when  heated,  but  loses  ita 
water  between  87°  and  100^  and  fonra  a  fine  powder.  At  a  temperature 
of  12'5''  in  dry  weather,  it  abaorbe  from  the  atr  enf>ugh  water  to  raise  the 
per  oenta^e  to  46;  in  ntoist  air  it  absorbs  still  more,  but  not  sufficient 
to  constitute  H  atomtt.  It  attracts  carbonic  acid  frcm  warm  air,  and  id 
thereby  partly  converted  into  sesrjuicarbonatc.  (Schindler,  Maff.  Phar'tn. 
33,  14.) 

Calculitioo.  Schindler,  1.  2.  Haidinprr,  1. 

NaO,CCP  53-2     ..       85-53     8i-5l     85.55 8226 

HO ..»    9-0    ....     H-47     U-*9    14-45    17-7-* 


100-00    lOOOO 


100  00 


NaO,CO«  +  Aq.    62-2     ....  100  00 

If  tbe  salt  ubtaincd  by  the  first  method  be  dried  at  S7'A°,  between 
bibuluns  ]Kiper,  without  lirnt  reilucing  it  to  powiier,  the  mothor-liijunr 
still  adheruij  to  it;  and  an  Haidinger  did  not  romove  this,  bo  found  too 
Urge  a  quimtity  of  water.  (ScliindJer.) 

(8-  IKi/A  o  Atojrui  of  Water. — 1.  The  «iU  f,  exposed  to  the  air  at  12*5* 
ia  converted  by  efflorescence  into  the  salt  ^.  (Schindler.) — 2.  If  tbe  salt  ■ 
be  melted  and  the  soluble  part  poured  ofi',  the  salt  &  crystulliKes  out  at  a 
temperature  above  33*.  (Berzelins.) — 3.  Accidentally  obtained  at  the 
IJijxwciler  soda-works  in  tranaparcnt  rhombic  octohedrons,  which  efflo- 
resced slightly  in  the  air,  and  when  dissolved  in  water  and  evaporated 
at  30^,  again  yielded  tbo  same  salt.  (Peraoz,  Pogg.  32,  303;  also  J.  pr, 
Chtnn.  a,  4i>.) 
~  Cnlculation.  Pcraoi,  3. 

NaO,  C0> 53-2     5418     53-25 

SHO -....  450     45-B2     4675 


98-2     100-00 


10000 


NkO.CO*  +  SAq. 

y.   WiUt  6  Atonu  qf  Water. — Crystallizes  from  a  solution  of  protosul- 
ide  of  sodium  exposed  to  the  air,  and  frctiueutly  also  from  a  mixed 
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SODIUM. 

aqueous  solution  of  carbonate  of  potash  and  common  salt.  (B(itaeWlj<&, 
Fogg.  8,  441.) 

i.  With  8  Atoms  of  Water, — Crystallizee  ont  irhcn  llic  ealt «  coolsfna 
a  state  of  fuHiun  or  from  a  but  saturated  aqueouti  flolniioii,  appareatir  it 
a  tem]>eni.ture  lower  than  tlie  cry^talliiing  point  of  «,  and  biglisr  udu 
that  of  I.  It  belongs  to  tho  ri;elit  prismatio  system;  rectanpilar  pri«» 
terminated  by  foor-^itlod  ituTniiiit.s,  tlic  faces  of  which  aro  inclined  to  ifcl 
lateral  faces  at  angles  of  U5'  and  12,5*.  Sp.  gr.  =i  151.  Posea  in  tJw 
fire  le«s  completely  lliau  «.  (TLoniHon,  Jnn.  Phil.  26,  443.) 

C«Iculalioo.  Thomiaa. 


N»0.. 
8HO 


.„    M2     U9%     25-797 

..„     «2*0    17-57     IMli3 

....     n-0     57-M     aG-920 


NaO.CO'  -f  BAq IflS'S     lOO'OO 
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1.  With  10  Atom*  of  Water, — The  ordinary  form  of  the  oftlt  as  it  txy^- 
talUsea  from  a  moderately  concentrated  eolution  at  a  comparatirely  tow 
temperature.  Crystallino  syeteui,  the  oblique  i>ri*matic  (r^.  IMJ;  fre- 
quently also  with  the  i-surfico;  easily  cleft  parallel  to  i;  u  :  u*  =  7**  IJ*; 
♦  :  u  ur  u'  =  108'  48';  i  :  aox  m>  ~  129'  52';  i  :  t  =,  121^  20*;  > 
or  w'  :  i  =  128*  0';  »'  :  m  =  141'  .'i4';  *  :  «'  =  "9^  44'  «»  :  n  = 
140'  6';  often  hcuiitropic.  (Brooke,  Ann.  Phil.  22,  287;  vid.  *1m  HiJ- 
dinger,  Pogg.  5,  369.) — Sp.  gr.  =  1-423.  (Haidinger.)  Wh«u  gentiT 
heated  it  fusee — the  salt  a  cry t^talli zing  out,  and  leaviuj^  a  liqaid  whits 
contains  more  than  lU  atoms  of  water  and  BoUdifiea  a^in  at  93'&'.  It 
effloreaces  quickly  iu  tbe  air,  and  pasaes  at  38''  into  the  salt  «,  and  at  ]3'5^ 
into  the  salt  J3.  (Schlndlor.)  In  vacuo  over  oil  of  ritriul,  at  ordinary  tpu* 
paratanu,  it  loses  0  ntums  of  water  and  is  converted  into  tbe  salt  «;  but  if 
snbseqaently  exposed  to  the  air  (saturated  with  moidturo  prubably)  lor 
lOdays,  it  re-absorbs  8^  atoms.  (Von  Bliicher.)  143'2  parts  (ooo  At)  of 
the  salt  I,  exposed  from  2lBt  of  Oct.  to  the  4th  of  Doc,  to  an  atne- 
Bphere,  the  tcmperntare  of  which  ranged  between  6~  und  12^,  and  the 
dew-point  from  2*8^  to  3'0°  below  that  t4^mperaturc,  lost  on  ihe  6nt  ds' 
only  d'2  parts  of  water — probably  merely  hygroseoiiio — and  Doa« 
afterwards.  On  the  contrary,  53*2  parts  (one  nt»m)  of  fused  earboi 
aodn  absorbs  untler  leimilnr  circnmrtancns,  if  pounded  up  from  tti 
tirae^  88-2  parte  (that  ts  to  ray,  nenrlv  the  whole  10  fttoratf)  of  witer. 
On  tho  other  haml,  carbonate  of  ornla  eifiorc«ccs  at  H-4",  if  the  dew  poiat 
stands  at  d  9^  (H.  Wntlson,  Phil.  Mag.  J.  12,  130.) 
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MHO 90-0    62-85 


BergBuuu       BatboUct.  DmhC 

.„.   20   ao-as   i^3» 

1«     11-14 16  04 

...     04     -     68-60     , «<l 


MftO.CO*  -f  lOAq.     1432 

Tbonson. 

N«0 .    80-60    .., 

CO'  1416     ... 

lOHO    ....     6S-34     .. 


100-00 


100 


101-00 


XmiA 


Kirwan.         Klapmlh.         BrnnL  T. 

21-*8     „. 22     23-M  14 

14-42 16     13-98  U 

6400     ..„.„     63     -. 62-69  <| 


10000    10000 


100 


loo-oi  —  \m 


(  SokiiU^  vf  iionocarbonatt  of  Soda.^^ne  part  of  salt  i,  iTiCBalTW 
la  150  parts  of  water  at  IT*  (eS'S"  F.)  (Thompson);  1  partaf  laU*, 
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diMolres  in  2  parU  of  oold,  and  in  ranch  le«s  than  1  part  of  hot  water. 
The  solution  fiaturatcd  al  8"  (464^  F.)  has  a  spocifio  grarity  of  1107. 
(AnthuD.) 

Amount  o/Ankffdrou4  Carbonate  of  Soda  in  a  given  solution  at  15°  (59"?.) 
according  to  Tunnfrmann.  (A'.  Tr.  18,2,23.) 


•p-f. 

ftieMi. 

•p.tT. 

TtttiM. 

*t'tt. 

Pur  coat. 

«p.t»- 

P«r  mt. 

I  1816 

l4-8};0 

11308 

11-160 

1-0847 

7-440 

1-0410 

3-720 

11718 

14  508 

1-I261 

10788 

1-0803 

6-768 

I-U3li8 

3-348 

1-1698 

14136 

11214 

10-iifi 

1-0757 

6'3afi 

1- 03-^7 

2-976 

1*1648 

l3-7fi4 

11167 

10  044 

IU7I3 

6-324 

1-0286 

2-504 

11. "198 

13392 

11120 

96/2 

1  Ou69 

5-972 

10^45 

2-232 

\\hAO 

l,t020 

i-io;4 

y-300 

10623 

5-580 

10204 

TH50 

1-15U0 

12-(i48 

11028 

8-928 

10578 

5-2(»8 

1-0163 

1-488 

1-M52 

12-276 

l-09»2 

8-A&6 

10537 

4-836 

10121 

1-116 

11404 

lt-9U4 

1  -0937 

a  184 

1-0494 

4-4(>4 

1-UUHl 

0-744 

1'13S6 

U-532 

1-0892 

7-812 

1*0432 

4*092 

1-0040 

0-372 

ft.  SBSQrrcARBONATB  OP  Son*. — Pound  nativo  at  Fessaa  as  Trona^ 
and  in  Mexico  as  6Vao.  (Rivoro&  Boussingault^^nn.  Chim.  J*hi/s.  29, 110.) 
It  crystallizes  h-om  an  aqueous  ifulution  of  the  bicarUfiiHte  aa  tho  li(|iiid 
cools  after  being  concentrated  by  boiling  (PbiUij>s,  H.  Uom),  or  when  tho 
•olution  19  evaporated  in  toouo,  over  oil  oi  Antriol.  (Dobereiner,  OUb.  72, 
it  5.)  From  a  hot  solution  contuinin^'  both  carbonate  nud  bicarbonate  of 
sodiL,  the  tivosaltA  cryst.alltzcoiit  by  themaelTesor)  eiiiiling;butif  aQaqoeoas 
ei'Iution  of  bicarlK>nate  be  rapidly  uoilcd,  so  that  it  may  lo«e  only  a  part  of 
itfl  liecond  atom  of  carbonic  acid— or  if  the  orytttallixcu  salt  be  lientod  to  a 
teinpeniture  not  exceeding  2*»0" — or  again,  if  equivalent  proportions  of 
carbiiuatc  and  bicarbonate  of  eoda  are  molted  togcLbcr  and  drtod^ — a  maaa 
in  obtained,  which,  if  exposed  to  tho  air  iu  a  cellar  for  soino  weeks, 
ab«orl»  water,  becomea  perfectly  crjsUllino,  and  contains  8pace»  BUed 
with  shining  crystals  of  scsquicarbooat^  of  soda.  (R,  Herniatin,  J.  pr. 
Chan.  26,  312.)  If  4  o%.  of  alcohul  be  poured  on  the  top  of  a  i<oIution 
containing  100  grains  of  simple  carbonate  and  152  grains  of  cry^tji^ltized 
bicarbonate  of  soda  in  4  ounces  of  water,  line  clear  acicalar  crystals  aro 
formed  after  several  lUys  at  thu  eurfaco  of  separation  of  the  two  liquids: 
theac  cryttials  consist  of  £CM|nicarboDato  of  soda,  have  an  alkaline  reac- 
tion, anil  do  not  effloreseo  in  tlic  air  at  2'i'5.  At  tho  bottom  of  the  solu- 
tion, large  crystals  of  tho  simple  carbonate  aro  fonned,  together  with  a 
crnst  of  bicarbonate  of  snda.  (Winckler,  Ar/xri.  48,21.'!.) 

The  crystalline  syutcm  of  Trona  is  the  oblique  prismatic  {Fig.93)\ 
:  w'  =  47  30  ;  i  :/  Mmckwards)  —  103^  15';  i  :  m  =  103'  45';  easily 
'clcavable  parallel  to  t;  less  easily,  parallel  to  u  and/;  colourless,  trans- 
paront,  or  pellucid;  sp.  gr.  =  2112.  (Haidingpr,  P(f^jg.  5,  367.)  Urao, 
IS  transhicent,  of  foliated  radiating  structure  and  c<>ncboidal  fracture; 
alkaline  and  not  ctUurcticent.  (Kivero.)  Thu  ordimiry  crystals  arti- 
6cia]ly  prepared  ore  small,  of  the  eatno  form  as  Trona,  and  [>erma- 
nent  in  the  air.  (H.  Rose.)  Tho  enit  when  heated  to  re<lneBS,  or  when 
its  aqueous  solution  is  boiled  for  many  hours  (H.  Rose),  loses  half  ita 
carbonic  acid.  Itditwulvea  in  water  more  n^atlily  than  tJie  bicarbonate, 
but  Ices  easily  than  tho  simple  salt.  Tho  solution  erapomtL'd  in  vacuo 
over  oil  of  vitriol,  yields  a  nia^  of  crystals  coiujMsed  of  thu  simple 
carbonate   and    the   bicftxbonate  together.   (U.  Rose,  Pogg.  34,  IGQ.') 
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The  sMution  is  uot  rendered  turbid  dy  I  part  of  snlphato  of  magQem 
dissolved  in  10  parts  of  water.  (Schindler.) 

KttproUi.      Bovssingaalt.        PkOUpc. 
Trona.  Vrao.  Ariifiott 

..   ST-0   -ii-aai  „^ 
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2NiO,3CO>  +  3Ai(,  15&-4     ....  lOO'OO     lOO-C lOOHW 

Wincklcr.  Hermnnn. 
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c.  Bicarbonate  of  Soda. 
epariiiji^ly  in  several  springs. 


Found   !d  alkaliae  mineral   wmtet^  taA 
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Prrparation.     Tli»  same  aa  for  bicarbonate  of  potaab,  according  to 
methods  1,  2,  3,  imd  4. 

1.  A  solution  ia  employed  containing  1    part  of  simple  caxbonala  of 
8oda  In  2  part^  of  water. 

2.  CarlKiuato  uf  soda  wbJcb  bos  cfflorceocd  in  wurm  air  (at  37*, 
Schindlrf)  to  a  loose  powder  (^•ontaining  at  least  I  atom  of  water)  i» 
exposed  to  a  current  of  carbonic  acid  gas.  Abfwrption  follows  vitk 
great  rapidity  ati<l  gn-at  rise  of  temperature,  sufficient  even  to  tuat 
tbc  mass.  (Kreuzburg,  Kasfn.  Arch.  lU,  223;  17,  253.)  The  effloresnd 
salt  may  bo  placed  in  sieves  covered  with  paper,  over  the  openings  by 
wbicb  the  earbDuit;  acid  escapes  from  ilie  fermenting  tubs  in  the  prepara- 
tion of  brandy:  the  salt  is  broken  np  daily,  and  becomes  saturated  in  S 
days.  (Miiblenbrook,  Hepet-t.  C4,  42.)  Berselius  {Po'j'j.  \G,  434)  spreiiLi 
an  tntiniatc  ntixturo  of  I  part  of  lO-liyflratcd  and  H  {(arts  of  anbydiou 
c:trboontc  of  sixla,  on  linen  stretched  over  iron  rings;  theso  ho  plans  on* 
above  another  in  a  cylinder  of  tinned  iron,  Ibrnii^h  the  lower  oponin^  e( 
wbit-b  the  carbonic  acid  enters^  whilst  a  bladder,  from  which  tlic  air  hai 
been  expelled  by  pressure,  is  timl  over  the  top.  On  the  salt  tbos  ubtaioMi, 
cold  water  is  poured,  and  the  whole  stirred  al>out;  by  this  means,  aojr 
aimplo  carbunate  wbicb  may  still  be  mixed  with  it,  is  dissolved;  after  12 
bourx,  the  salt  left  nndi^olved  is  draineil  and  dried.  Mobr  (Jaa. 
Pharm.  10,  15;  29,  208)  introduces  an  intimate  mixture  of  c<jaal  parti  of 
10-bydrated  and  anhydrous  carbonate  of  soda  into  a  long,  widettibe«f 

flaw,  and  passes  carbonic  acid  ga.s  through  the  mixture.  Tbo  nuwi 
eated,  commencing  at  the  end  at  which  tho  gas  flows  in;  and  I 
gradually  increases  till  It  reaches  tho  other  end;  hence  it  is  ui» 
ctiol  the  tut>e.  The sataration  is  complete  in  two  bonrs,  and  the  Kvit  mjiurca 
no  puriBcation.  Or,  he  puts  the  mixture  into  a  veasel  of  equal  width  at  Utf 
and  bottnm — ro  that  the  mass,  when  it  becomee  dr^*  and  caked,  can  bt 
easily  withdrawn — tIoh'S  it  air-tight  after  tho  air  has  been  cxpcHcd  by  a 
rapid  current  of  carbonic  acid  ga«,  and  passes  the  gas  tnto  it  witbgat 
intenniiioion  from  his  gTu-gcnemting  vessel.  The  gas  is  at  Arst  ureav^tMi 
slowly  absorbed;  but  as  the  niaas  becomes  heated,  tho  abdorpiJoB  giM»M 


rith  great  mpidily. — ^Tlie  oTystals  of  the  lO-liydrated  salt  may  also  be 
expoeod  to  the  action  of  carbonic  acitt;  they  tlicii  become  covore<l  with 
a  white  cruat,  and  suffer  tho  excess  of  water  of  crystallization  to  rim  off. 
(SchSffer,  Br.  Arch.  2.'>,  251 ,)  In  thie  manner,  a  eponiry,  friable  mass  is 
obtained,  which  still  retains  its  original  form,  bnt  must  dc  pulverized  and 
repeattMily  washed  with  cold  water,  to  free  it  from  simple  carbonme  atill 
adhering  to  it,  and  then  dried  at  a  moderate  lieat.  (R.  Smitli,  F  Hnullay, 
J.  Pknrm.  16,  US  and  123.)  Tho  salt  muat  be  rapidly  dricil  after 
wa^hinir,  Lccauso  it  loees  carbonic  acid  if  long  exposed  to  the  uir  in  a 
moitft  (Hjndition;  or  it  may  ho  dried  at  37",  and  once  more  exposed  to 
carbonic  acid.  (Schiudlcr.) 

3-  From  3  to  4  parte  of  10-hydrated  carbonate  of  soda,  are  intimately 
mixed  with  1  part  nf  commercial  carbonate  of  ammonia;  the  semi-fluid 
ma*a  thus  obtaine<l,  which  evolves  ammonia,  is  allowed  to  stand  34 
hours,  and  then  expoee<l  to  the  sun  on  bibulous  |>aper  or  on  ck'»u 
bricks.  The  last  truce  of  ammonia  escapcH  with  tho  water,  and  bicar- 
bonate of  soda  remains  as  a  chalky  ma«s.  ifSchiiffor.)  Ae  the  ammonia 
evolved  in  this  jtroccss  is  tost,  and  it  ia  aitfioult  to  cvulvc  it  in  close 
vessels  on  account  of  the  Jargc  proportion  of  water  present  (at  75°  the 
carbonate  of  ammonia  patwes  off  uudecomiioeed,  SchindUr),  ScIk>y  (A^ 
Br.  Arch.  2,  137)  carcfnlly  mixes  50  parts  of  dry  carbonate  uf  soila  i» 
fine  powder  with  15  parts  of  the  lO-hydralcd  carbonate  and  41  porta 
of  carbonate  of  aminunia,  &n<l  heata  the  mixture  in  a  distilling  vessel 
iDimcrsed  in  a  water-bath.  Tho  first  -^5  of  the  ammonia  aro  readily 
evolved,  the  following  ^-^  with  greater  difficulty,  and  the  hat  A  is 
expelled  by  expofeing  the  mass  to  the  air.  According  to  Schindlcr,  a 
mixture  of  3  parts  of  moDohydrated  carhouate  of  soda  and  2  parts  of 
carbonate  of  ammonia,  espiieeu  to  the  air  at  a  temperature  between  25* 
and  30°,  yields  pnro  bicarbonate;  but  at  75",  it  evolves  carbonate  of 
ammonia  and  leaves  simple  carbonate  of  soda.  The  salt,  however,  is 
not  obtained  perfectly  while,  on  account  of  organic  suhstiLuces  conluinod 
in  the  cnrbonntc  of  ammonia.  Hoff  {Ifvpert.  25,  30G)  beat^f  a  saturated 
Hulution  of  4  parts  of  10-hydratcd  carbonate  of  soda,  to  which  1  ]iart  of 
curbonate  of  ammonia  has  been  added,  in  a  basin,  till  all  smell  of  ammonia 
has  passed  off,  filters  hot,  and  leaves  the  solution  to  crystallize.  Eiglit  parts 
of  the  lO-hydrated  salt,  Uissohcd  in  Iti  parts  of  water,  together  wiiti  3 
parte  of  carbonate  of  ammonia,  evaporated  in  a  water-lmth  and  cotiled, 
yield  4  parts  of  crystallized  bicarbonate.  (VVinckler,  Ma^/.  Ffutrm.  19, 
J  5.)  When  a  solution  of  carbonato  of  soda,  mixed  with  even  »n  excess 
of  carl>onate  of  ammonia,  is  evaporated  in  the  air  at  temperatures  between 
25''  and  30^  the  latter  salt  escapes  and  leaves  simple  carbonate  of  foda 
behind;  if  the  mixture  is  heatt'd  iu  a  retort,  simple  carbonate  of  ommonia 
passes  over  first,  and  afterwards  sesquicarbunate  sublimes.  (Schindler.) 

4.  Planiava  {Kmtn.  Arch.  0,  332)  introduces  a  solution  of  28G'4  parts 
(2  atoms)  of  l()-hy<lratcd  carbonate  of  soda  dissolved  in  twice  the  quantity 
of  water,  into  a  bottle;  closes  tho  bottle  tightly  with  a  stopper  through 
which  passes  a  tube-funnel  drawn  out  to  a  very  fine  point  at  the  end, 
and  dipping  an  inch  deep  into  the  solution;  pours  slowly  through  this  tube, 
49  parts  (ono  At.)  of  oil  of  vitriol,  without  agitation;  and  after  it  has 
stood  quietly  several  days,  separates  the  lir^ind  from  the  crystals  tiiat  are 
formed:  these  ho  washes  with  cold  water  and  dries  between  bibuU^u^;  paper. 
The  hottle  may  be  two-thirds  tilled  with  the  eolution,  ami  thi'  tuW-fuuuol 
may  pass  to  the  bottom.  When  the  solution  prepared  at  a  higher  tempo- 
j-aturc  has  fallen  to  50*^,  the  oil  of  vitriol  may  be  pomtfiA  '\u\o  W<<£  \,vi\)«. 
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SODIUM. 


The  finer  the  point,  and  the  more  slowly  the  oU  of  vitriol  runs  into  the 
solution,  the  more  beautiful  are  the  crretala.  Tbe  leui  shaking  is  dissd* 
Tftntageous,  us  carhunie  noid  is  tborooy  orolvcfl.  (SchiniUer.)  The  nit 
may  also  be  ohiaiiied  by  tiding  acetio  ar'ul;  in  ibis  case,  agilMion  ii 
necessary.  (Schindler,  M'i;f.  rhomx.  33,  2(>.) 

The  salt  w  fully  tiatuniLed  with  carbonio  auid  when  it  no  longic 
reddens  tuniieric,  or  gires  a  procijiitjite  with  a  very  dilute  sidution  of 
c<jrrut)ive  iiubliitmto,  but  a  wbttc  precipitutti  -mXXk  a  coucentratcHl  itulution, 
becoming  red  in  a  few  tninuti'v,  and  tliuu  purplu;  with  the  Iciut  aduuxlurt 
of  simple  carbuuatc  or  frt'84uicurbuuulc  uf  soda,  the  procinttato  is  roidi«h 
brown;  but  a  tialt  not  saturated  precipitates  c(irro»ive  subliniato  white,  if 
prepared  by  the  third  proooas  oad  not  quite  fre«  from  aurbonal*  of 
ammonia,  (Scbindlcr.) 

Bicarlfonate  of  soda  is  known  only  in  eombinatlon  with  water;  it  errs* 
tallixes  in  ubljque  four-ftided  tables,  wbich  haro  a  eligbt  alkaline  taste,  oe 
action  on  turmeric  or  litinuit,  turn  logwood  and  reddened  litmus  blue,  and 
syrup  of  violets  green.  (V.  Rose.) 
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At  a  red  heatj  the  crystals  lose  their  water  and  on«-half  of  tWr 
carbonic  acid.  The  lu&s  amounts  to  3fi'S  per  onnL  (H.  Hose.)  Tbsy 
remain  unaltered  in  dry  air,  but  in  moist  air  tlioy  gradually  beoooM 
turbid,  then  opa([ue  and  alkaline.  In  the  state  uf  powder,  the  sali 
is  decomnoeed  more  rapidly;  and  if  exposed  to  the  air  for  a  yaUt  il 
oouTcrlou  into  eesijuiuarbouatD.  When  covered  with  a  little  water*  it 
gives  up  carbuniti  auid  in  the  air,  even  under  0',  but  more  rapidly  ia 
proportiou  an  the  toiiiperuture  itt  higlier,  till  it  becomes  cbanjrpd  iniit  lbs 
simple  carlK^naie,  and  as  such  is  4UfM<dved  by  the  water.  But  a  solutioa 
of  tho  s&lt  in  H  parts  of  water  romnius  uiioliangcd  when  expo»od  to  the 
air.  (Schiudlcr.)  An  aqueous  solution  placed  in  a  vacuum  over  oU  of 
vitriol  ovulvus  carbonic  ucid  without  tntomtission,  though  with  Imi 
rapidity  than  a  solution  of  bicarbonate  of  potash,  and  loses  13-*}'4  |>ttr  ceaL, 
or  about  |  of  tho  whole  quantity  of  carbonic  aoid  contained  in  iL  If  the 
•olatiun  is  evaporated  in  a  jar  containing  air,  over  oil  of  vitriol  ani 
hydrate  of  potash,  and  tbe  residue  dissolved  in  water  and  again  avapcw 
rated,  oarlionato  of  suda  is  luft  behind  nearly  in  a  state  of  purity.  By  tha 
oootijiaed  boiling  of  an  oqueous  solution  of  the  salt,  SO-46  parts  of  tbe  3S't 
percent,  uf  carbonio  acid  arc  evolved;  and  if  tho  ebullition  bo  furthsr 
prolong^  oothing  but  simpio  carbonate  reuiuins.  (H.  Hoe0,/'oy^.  84,  138.) 
A  wlution  heated  for  a  lung  while  to  15\  loees  barely  \  uf  its  cartMvie 
acid.  (H.  Phillips.)  This  salt  dissolves,  aooordlDg  to  V.  Rose  (NoUr.  in. 
e,  53),  in  13  jNUts  of  cold  water;  according  to  BcithoUot  {N.  GtkL  B,  H), 
<n  8  parts. 
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Sodium  axd  Bonoir. 

Borate  of  Soda.— «.  Two-rniHus  Borate. — One  atom  of  borax 
I  heated  to  redness  with  excxan  of  carbunatc  cf  aoda  expels  2  atoms  of 
^Kjarbonic  acid.  (ArfvetLion.) 

^^  h.  MoNODORATB.'^On  Wiling  a  mixed  aqof^oufl  solDtion  of  bomx  and 
I  carbatia.to  of  soda,  carlHiuic  acid  iu  evolved,  A  mixture  of  lOO'S  partfl 
(one  At.)  of  cryfitallijted  borax,  and  53'2  parts  (one  At.)  tif  dry  carbonate 
of  0oda  \h  heated  to  the  melting  point  of  ailver.  At  first,  the  mass  swells 
up  conaidcrtbjy ;  when  thi^  haa  ceased,  it  is  to  bo  prescied  together  and 
again  strongly  heated;  but  even  then  it  does  not  melt.  The  mass  when 
cold,  tastes  caustic  and  alkaline,  aod  di^aolvefi  easily  in  water  with  dlscn- 
gagcnieut  of  Iicat. 

Combinations  with  Water. 

a.  With  e  Atoms  of  ITa/CT*.— When  tlio  8-bydratcd  salt  fused  in  its  own 
water  of  crystallization  ia  cooled  to  0^,  the  salt  »  solidifies  in  confused 
crystals,  with  liPjiaratinn  of  a  Rmall  ijuantity  of  mother-liquor. 

yS.  With  8  Atoms  of  Water. — A  solution  of  the  dry  salt  in  hot  water  (if 
too  small  a  quantity  of  water  is  u^ed,  the  ory stall iiat ion  is  rendered 
more  difficult),  yields  on  slowly  ceoling  iu  a  covered  vessel,  large,  oblique 
rbombio  prisms.  Angles  of  the  lateral  edges,  about  WM)"  and  170";  those 
contained  helween  the  oblique  terminal  face  and  the  lateral  edged  are  of 
a))out  the  same  magnitude.  The  cryntals  melt  at  .'J7^  in  tlioir  own  water 
of  crj'stalliMition;  and  from  the  fused  \\\%m  slowly  cooled  to  0",  crystals 
of  the  salt  »  separate.  When  the  salt  ^  is  exposed  to  a  higher  tempera- 
tore,  it  boils,  and  then  sniidifiofl,  swelling  up  more  strongly  than  borax,  to 
a  veiy  friable,  frothy  ma«s,  which  rapidly  absorbs  carbonic  acid  from  the 
air.  Tlie  crystals  also  become  turbid  in  the  air,  and  are  gradually  converted 
into  a  mixture  of  humx  and  carbonate  of  soda.  The  same  change  takes 
plaoo  in  the  solution :  but  on  boiling  the  hitter,  the  carbonic  acid  is  again 
gmdually  expelled.  (Berreliusj  Pogg.  34,  566.) 
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D.  BinoRATB. — Borox,  Uorae  Venetat  Pliniu*  Chrysocolla. — Found 
'  in  combination  with  10  eq.  of  water,  as  Tinkal  or  Crude  Borax,  in  Asia. 
In  £urupe,  l]m  substance  is  puritied  from  the  earthy  inipurUies  and 
the  greater  part  vf  the  fatty  or  eaponacetius  matter  adhering  to  it, 
by  solution  in  water,  filtration,  and  slow  crystallization.  Borux  is  now 
also  prcpareti  by  mixing  the  boraeic  acid  obtained  from  Tu«cany  with 
carbonate  of  soda,  in  the  proportion  of  10  parts  of  acid  to  liJ  parts 
tof  the  crystallized  carbunate  dissolved  tn  hot  water.  Ordinary  commer- 
pial  borax  may  bo  purilied  by  repeated  crystalUtaUou  \  \>^  Wvou  \\  w 


obtained  in  the  anhydrous  8taLe,  as  a  nicar  brittle  glass  (GIom  of  Bortu) 
which  iucU«  ut  a  red  heat.  Vitrefiod  borax  in  the  fuse*!  siul«  di«soIr« 
many  metallic:  oxidoH,  and  ts  therefore  ii8erul  in  exporimeDls  witti  th« 
tlow-pi|x»,  in  ffoldrrinp,  in  the  niannfacture  of  glass,  and  &e  a  flm  in 
emelting'  u|ienitlons.  Bornx  has  aa  astrin^'ont  and  pomewhst  alkaline 
taste,  and  a  wenk  alkaline  ix-action  on  vegotablo  colours.  Vitrefie«l  Komi 
Wcnines  opauuc  in  tlio  air  by  aWrhiii^  a  sntall  quantity  of  valM; 
Klixctl  t?it|j  cuarcual-noivder,  and  exposed  to  the  oxy-hydrogea  blowpipi^ 
it  boils,  give«  off  a  wliito  smoke,  and  is  converted  into  a  hutck  sut  ^ 
wluch  becomes  white  in  the  air.  (Clarke-) 
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With  Watfr  it  formt:  «.  Biborate  of  Soda  with  5  Atonu  of  Wattr.— 
Octofietiral  Btfrcuc.  Fir*t  ublained  by  Buron,  and  aftcnrarda  by  Payou.^ 
Borax  \&  dissolved  in  water  at  lUO'^,  till  the  solution  has  a  «pc«ifio  Xi^vity 
of  1-24C,  or  30^  Bm.  and  then  allowml  to  cool  slowly.  At  79*,  theoct©- 
faedronif  begin  to  form,  and  >rontinue  to  cry^talliKo  out  till  the  tcmperatan 
I  fiJls  to  dC,  when  ordinary  borax  bcj^ins  to  appear.  (Payen.)  A  solotioa 
of  Bpecific  gravity  ri7  yields,  on  coolin;?,  nothing  but  ordinary  borax. 
(raven. }  If  the  solution  be  Iwlled  for  some  honrM,  it  apiwars  to  yield 
more  octohedral  borax  on  cooling,  even  when  eooled  below  iC".  (BuroD. 
Souijciran  h  Pollcriii,  ./.  Pharm.  14,  170.)  Forms  regular  octobedrtjua, 
of  specific  gravity  1-815;  harder  than  nniinary  borax,  with  a  brilliaot 
conchoidnt  fracture;  not  splitting  iu  pieces  frum  cbangc  of  tcmpcratsrr. 
They  bccomo  opaque  iu  moist  air  from  absor)>t)oa  of  water. 

CslcuUtiou.  Pkyen. 

NaO.  2B0" 100-8     ,..,     69-14     60-36 

5H0    -IS-O     ...     30-86     30-64 


Octolwdrkl  Borax     H&-8     ....  10000     10000 

0.  With  \^  Atomi  of  W<Utr. — Ordinary  Borax.  Crystalliiea  froB  a 
rlest  Hatumtcd  solution  below  bd".  VitrcHcd  borax  appears  to  he  eon* 
pirtely  converted  into  the  lO-hydratcd  »lt  by  exposure  to  the  air  for  *er«- 
rnt  months  in  the  state  of  jiowJur.  (Blucber.)  Liu-gc,  transpttrent.  nbhqar, 
roctaogulur  prisms  belonging  to  the  oblique  prismatic  system.  {Fig.  10^, 
104),  103  ;  i  :  f  =  lOU"  7';  i  :  w  =  90*;  «'  :  w  =  91*  50';  «  :  I  =  \'M' 
5';  ttxm-n&-  5.V,  (Many,)  Sp.  gr.=  l-74  fKirwan,  r»Ten),= 
]'757.  (Wattson.)  It  flies  to  pieces  when  Buddeuly  heated,  finoprd 
to  the  air  it  elHoresees  on  the  surface  only,  aud  becomes  oiiaqtt«.  When 
h«ite<l  it  loses  water  and  swells  up  to  a  sjion^'y  muas  (Cal<in«d  BonUt 
borax  Hsfo),  which  nins  tofrcthcr  at  a  red  heat  into  glan  of  borax. 
kl)i88olrca  in  IS  parts  of  cold  and  2  ^larts  of  boiling  wat«r. 
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L.  Om«l)ii.        ThomsoD.  Ptyen. 

N»0. !78     39-3(  .-... 

ZBO»    35-6     I3-&/  "^^ 

lOHO 40  6     47-2     46  95 


100*0     100-0     100-00 

^.  d.  QrADKonoRATE. — A  eolntion  <if  ordinary  borax  is  boiled  with 
6aI-aninionia.c,  In  the  proportion  of  2  equivalents  of  borax  to  ono  nf  saU 
ammoniac;  ammonia  is  evolved  if  the  solution  is  kept  niodoratcly  dilute. 
As  Boon  as  the  gas  ce&sca  to  escnpr,  tlte  liquid  ia  filtered  and  very  slowly 
evaporated,  when  two  crystallinn  crnstH  Bcpamte,  one  falling  to  the 
bottom,  tlie  other  floating^  on  tlio  surface,  altbough  tbey  possess  the 
same  appearance  and  chemical  properties.  They  arc  citlier  milk-white 
or  tranHparent,  and  have  a  vitreous  lustre.  When  heated  they  lose  water 
and  swell  up,  but  not  so  etmu^ly  as  borax.  They  dift^olve  in  5  or  6 
parts  of  water  at  ordinary  tem[>emturc9.  A  solution  of  this  kind  gives  a 
granular  precipitate  of  boracio  aciJ,  even  M'ith  dilute  acida.  It  precipi- 
tates solutiona  of  all  the  palW  wliicb  are  tIiR)wn  down  by  borax,  but  the 
precipitates  frequently  differ  in  colour  aud  solubility  from  those  obtiiiitod 
with  Inirax.  Like  the  latter,  however,  they  lose  boracicncid  when  washed 
with  water.     The  solutiou  is  neutral  to  test  paper. 


CtlculHtion.  BoUirj. 
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(P.  Bolley,  Ann.  Pharm.  68,  122,  1848.)  T. 

^L  e.  SExnonATK. — I'ho  aitucuus  solution  of  borax  mixed  with  boracic 
^fftcid  till  it  no  longer  reddens  tunncric,  yields  by  evft]Miration  and 
cooling,  tabular  cryetalt^,  which  havo  a  cooling  taste,  XWv.  nitrp,  and  are 
neutral  to  vegetable  colours.  When  heated,  they  swi-ll  up,  evolving  a 
small  quantity  of  buraclc  acid,  and  afterwards  melt  to  a  clear  glass. 
These  crystals  contain,  according  to  TUnncrmann,  (A'a«/R.  .(4 rcA.  20,  S), 
30  per  cent,  of  water.  If  2  atoms  of  sulphuric  acid  are  added  to  an 
aqueous  solution  of  3  atoms  of  borax,  the  mixture  does  not  redden  litmus, 
(because  sexborate  of  soda  is  formed); 

^L  3(NiiO,  ZBC)  +  2S03  =  NaO.BBO'  4  2(N8O,S0>)j 

^^lut,  on  the  addition  of  one  atom  more  of  sulphuric  acid,  the  liquid  slightly 
reildens  the  litmus,  because  the  boracic  acid  is  completely  liberated; 
and  if  <inc  drop  more  be  aildcd,  the  litmus  acquires  a  bright  red  colour 
from  the  excess  of  sulphuric  acid.  (Laurent,  Ann.  C'him.  i'hyt.  67,  218; 
vid.  I.,  152.) 
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SoDHJU  ua>  PaoepHOBcs. 


A.  Phosphidr  of  Soditjm. —  Behaves,  according  to  Qay-Lnssac  & 
Th^nard,  like  phosphide  of  potassium.  Lead-coloured;  bums  wheu 
heated  in  the  air,  and  is  converted  into  phosphate  of  soda.  (H.  Dav^.) 
I^ccordiog  to  Gay-Lussac  is,  Tht-uaid,  the  compound  obtaiacd  by  li.^\.w^ 


SOBIUK. 


I  to  ndmem  in  eostaci  wiik  gfacial 
I  M  ikst  wUck  u  fpiiaed  vlMi  ] 


one  ackd,  han  tW  i 

liSBMld. 


B.  Hrrormoinitn  or  Sopa.  — Hjgiiifhn^ifciti  of  Brno  is  4eciciwpctri 
[  Iv  eufcoasle  of  aotU,  sod  the  slooliolic  ■almdaa  kA  toeraiMifBto  ia  i 
[diTitaUiiw  in  uLIea  wbtcli  appev  to  be  reetwgabi;  sm  kave  a ] 

r-    At  B  red  bat  it  erolrw  spontaaeomljr  inlhwnibh  pk 
I  bjdnwen  m.     Verjr  deJii^ueioeot,  but  ttamewhat  lev  ao  tbu  tk 
'  MMA-mlU  (H.  nose.)  It  aUo  duwlrei  rerj  reftdHy  in  abaolate  alooboL 

C.  FaoerarTB  or  Soda. — Rborobobcdions  iDdioing  to  tbc  eobicil 
lem;  r«ry  wlvblc  in  wat«r  and  alcohoL  (Dolong.) — An  aqaeoos  wlutiQi 
of  cuboDSte  of  6oda  oeatralised  bj  pore  pboepboruus  acid  and  erapontad 
pi  vaeno  to  a  eyrapy  coD^Utcnce,  yields  cijstab  wbicb  erulre  bj^drufl  ~ 

'faion  being  beatcd.  (U.  Row,  Poff^.  dj  28.) — Fonrcroy  Ac  Vaoqai 
FfLcained  witn  Pelletier'e  pboepboronfl  acid  and  eoda,  inclined  four-  '* 
(prinu,  t^oan  lamiue  and  featheiy  etystali,  hkrine  a  cool  ploaant  i , 

andeontaining  23*7  per  cent,  of  soda,  16-3ofpbo«pnorona  (T)acid,  and! 

per  coat,  of  vat«r, — efflorescent,  giving  out  a  Tellow  flame  in  tbe  fin^ 

and  diuGlviDg  in  2  parts  of  oold,  and  nearly  tbe  ume  quantity  of  liol 

water. 

D.  OftDtNARY  FuosPBATB  OP  SoDA. — One  atom  of  pbospboHe  leid 
iniied  wilb  tolation  of  soda  in  exccee,  or  foaed  with  an  excess  of  carU- 

nata  of  aoda,  takea  np  3  alonu  of  aoda  and  forms  the  unit  a ;  frum  a  i 
tioa  of  carbonate  or  acetate  of  Hodo,  it  takes  up  but  2  atoms  of  aoda,  i 
with  one  atom  of  water  foniis  the  salt  b;  beated  witb  oommos  sal^^ 
noiten  with  only  one  atom  of  soda,  and  witli2atoniaof  basic  water  fomistho 
Alt  c.  (Grab»u.) 

f       a.  Tnu'iiofifiiATB, — Described  by  Thomson  (Ann,  Phil.  2S,  38);  alfo 

'  J^ogff.  6,  60)  BA  pbosphocarbonate  of  soda.     One  atom  of  diphuepbate  (&.} 

baal«d  to  redness  with  an  exoeas  of  carbonate  of  soda  expcU  ooo  atoni  oi 

earbonio  aci^l,  and  tha«  combines  with  one  atom  more  ofeoda.  (Milacbai- 

licb.)    Tbis  call  is  aba  formed  when  di pyrophosphate  of  soda  is  hcatod  to 

TorlncM  wiili  I'auttlio  mkIh  or  carbonate  of  smia,  or  when  the  mixod  solntionc 

$tn  «iinply  ovapomtod  tu  dryur&u;  but  by  mere  boiling  with  solntioa  ul 

•oila,  cTCQ  for  many  hours,  tlie  pyrophu«pbute  is  not  altered.   (Grubaat.) 

lAV^beu  the  crj'stAlliz^d  tmlt  h  heated  to  redness,  a  mass  is  obtained  which 

Idoaa  not  futta  by  increase  of  temperature, — but  if  heated  in  glass  reasob, 

^•orrodas  ibem  like  caustio  soila.  ((irubam.) 

Crynialitifd. — To  a  concenlratei]  solution  of  onlinary  diphosphate  of 
aoda,  at  Imst  half  as  mnoh  soda  tm  it  contains  is  added  in  solution,  lbs 
liquid  erB]>orat«d  till  a  Him  nppcsrs,  and  left  to  cool.  Tbo  salt  eryital- 
lisea  ODl,  aud  the  mnthor-l^iiur  retnitm  ootbing  but  the  exoeas  «f  aodft. 
The  crntais  freed  frum  the  liquid  nrc  rapiiUy  dissolved  in  twice  the  qaan- 
^  iHy  of  W  water,  the  liquid  tillered,  ond  then  left  to  cr^-alallixe.  (GnUiam.) 
I  Thin  Mx-«ided  prisms  perpendicularly  truncated,  with  two  more  obtnsa 
nd  two  less  obtuse  summits.  Permanent  in  dry  air.  (Graham.)  Tw(«v 
oling  and  iilknJinr.  (Thomson.)  Tbcy  melt  at  76-7^  Heated  to  nd> 
fn  a  platinum  retort  (to  keep  off  carbonic  acid),  they  loae  iS'l9 
•  rent,  oi  water,  bat  still  rolain  nearly  one  per  cent,  wbicb  may  be 
ftrly  all  expelled,  if  the  trmss  be  powdered  and  again  heated  to  redneaa; 
Dplotoly  and  readily,  however,  by  beating  to  redness  with  oxide  af 
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lead,  or  monopfaospbatc  of  soda.;  the  total  loss  of  water  then  amounts  to 
between  5509  aod  5605  per  cent.  IT.  Gcrhardt  (X  de  Pharm.  12,  57) 
finds  thut  tiiiijl&et  atom  its  reaWorbed,  witb  dieengii^ementof  heal,  wlieu  the 
anhydruDs  componnd  ib  Ireatfld  witli  water;  Iieiice  lie  n^simios  tlio  forninla 
of  the  salt  to  Uo  3NaO,  HO.PO*  +  At].  %.  The  uatt,  when  exposed  to  the 
air  ill  the  state  of  afjoeoua  solution,  absorbs  carbonic  acid,  and  \b  converted 
into  diphoei])hater  and  ultiniatcly  into  carlHinate;  ottier  equaHy  feeble  a«ida 
alt>o  nithdniw  the  tiiird  uium  uf  sod;^  U  expots animunia  fmui  uitmt«  of 
atuuiunia.  With  utiralo  of  &ilvcr  it  givcif  a  yoUow  precipitate  of  tri- 
phosphate of  dilviT,  the  sQprmatant  li»|uid  beooniing  neutral.  One  part 
of  tbo  crystaU  ditfsolvca  iu  5*1  parts  of  water  at  15-5".  (Grabftni.) 


3NiO > 93-6 

CPO* : 71-i 


AoliirdKHtf. 


&6-73 
♦J-37 


SNtO.cPO* „ IWO 


100-M 


DU 


CrystalUxod.  Graham, 

3N»0 ^_..     93-6     24-57  2470 

ePO" 71-4     IB-74  18G0 

34HO 8J6-0     56'fl9  5603 

3N«0,cPO*  +  24A<i 381-0    100  00    99-33 

h.  DlPQOSpHATB. — Pkosy>hati  nf  Soda  (siniplv),  Neutral  Phogi>hnte  of 
Soda^  Sal  Mtrabile  Prrlattim,  Pearl  Salt. — Found  inaeTeral  animal  fluids, 
especially  in  urine.  It  may  Ite  prepared  by  adding  carbonato  of  suda  to  the 
aqueous  phosphoric  acid  obtained  from  bone-ash  (n.,129) — the  li(|uid  being 
kept  at  a  boiling  temperature,  and  the  carbonate  of  Eoda  added  us  long  as 
effervescence  coiitlnuo*) ;  filtering  to  separate  piiot^phato  of  lime  and  nias- 
nei?ia;  btiiiinp  tho  liquid  down,  and  Icuving  it  to  erystallito.  To  purity 
the  salt  completoly  from  limo  and  mngncaia,  the  solution  mixed  with  car- 
bonate of  ifoda  is  cvaponited  to  dryne^,  redissolved,  filtered,  and  then 
left  to  crystallize  as  before.  (IJcrzcliua.)  Any  antenioua  or  arsenic  acid 
possibly  mixed  with  the  pho^tplioric  acid,  in  completely  thrown  down  with 
the  lime.  I'Anthon,  Bepert  59,  338.) — This  aall  is  known  only  in  combi- 
DutiuQ  with  water. 

Tl'iCA  one  Atom  of  Sask  Water. — The  salt  j9  or  y  is  heated  to  300^* 
Clark }j  or  placed  in  vacuo  over  oil  of  vitriol  for  some  days.  (Bliicher.) — 
^'hito  nia.s<i,  having^  a  slightly  saline  but  not  nnplcofiant  flavnur,  and 
'changing  the  colour  of  vinlels  to  green.  At  a  retlheat  it  funeSj  and  is 
converted  into  diityrophopphftto  of  soda,  with  loss  of  6'26  per  cent,  of 
water.  (Clark,  Sdm.  57.  428.) 

CslcnUtion,  Clark. 

2N»0 62-4    437 

HO B'O 6-3 6-26 

•P0»   - 71-4     50-0 


tKaO,  HO.  fPO» 142-8 


100-0 


p.  With  one  A  t4>m  of  Botie  Water  and  \\A  tomt  of  Water  of  CryatetHiza- 
iton. — Formed  by  evaporating  the  aqueous  solution  at  33',  and  leaving  it 
to  cryslallize.  The  crystals  have  ihe  .same  fonn  as  thoae  of  arseniatc  of 
,  with  15  atom*  of  wafer.  They  do  not  effloresce  in  the  air;  but  at 
;  300"  they  lose  47'63  per  cent,  of  water,  and  at  a  red  heat,  3'47  ^t 
enl.  more.  (Clark,  Ed.  J.  of  8c.  14,  811  i  also  Schw.  67,  444.) 
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Calcalstior.  Cbrfc. 

2N*0 ™..™..^.     62-4    23'2II  .-.-- 

cPO»  ..„ 71-4     „    26-5$f  "^" 

HO „ „ 9-0    3-S5    „ S-47 

UHO „ 126'0    46-88    47-63 

2NiiO,  HO,  cPO*  +  14Aq.     268-8    100-00    lOOOO 

y.  With  (me  A  torn  ofSaaic  W<^^  and  24  Attmu  of  Water  ofCrjttaUim- 
<io;i.— The  phosphate  of  soda  of  the  Pharmacopeias. — Ad  }i4{ueous  solatiia. 
of  the  salt  ia  evaporated  and  left  to  crystallize  in  the  cold.  TnuisptJ^ 
obliquo  rhombic  prisms.  CryEtalltuefijBtem,  the  obtiqiic  prismatic.  (J^| 
96,  97,  98,  99,  100,  and  others.)  i  :  /  =  121'' aC;  i  :a=  148' Siy ;  i:« 
=  142  9';  i  :/(bttckw»Td3)  =  129*  12';  i  :  A  (backwartU)  =  US"  iF; 
«:«'=  67"  Stf  J  tt  :«  =  123"  55* ;  tt*  :  m  =  1 4tf-'  y  J  tt  :  A  =  140*  ifl". 
(Mitflchcriich.)  i  :  «  =  121^  14' ;  i  :  /"  {backwards)  =  129"  12';  i  i 
(backwards)  =  112''  27';  k  :  u»  =  67"  Stf;  k  :  C  =  123^  4.V;  «':»»  = 
146°  lo*.  (BrooliC,  Ann.  Phil  22,  286.)— The  crystals  effloresce  rmpidlj 
in  the  air.  According  to  Clark,  they  effloresce  at  a  tem|jcratare  h^tvMii 
ir  and  17^  and  are  converted  into  the  salt  0.  According  to  Gay-Luiae, 
ihcy  luAe  \u  very  dry  air  31-7  per  cent  of  water — that  is  to  say — a  littk 
more  tliao  half  the  whole  quautity.  In  vacuo  over  oil  of  vitriol  tli<>y  Iom 
in  4  days  59-84  por  cent.  (24  At.*);  and  if  ox|Kw;ed  iu  this  statf*  to  tlx 
air  during  the  month  of  August,  they  reabsorb  34-61  per  coiiL  (14  At) 
{2ilHclier.)'~Thfi  crystals  fui^e  at  a  gentle  heat,  and  at  about  SOU*  loH 
flO'03  per  cent,  of  water;  at  a  rod  heat,  they  give  up  2-49  per  cent  mm?, 
and  are  converted  into  dipyrophosphato  of  eoda.  (Clark.)  The  salt  wlwi 
beated  lofimion,  continues  fluid  for  along  time  after  cool  log;  then 
flvrupy,  and  at  la«t  solidifies  to  a  radiated  mass,  having  a  silky  ll 
(Marx.) 

Ordinary  plirwphate  of  The-        Bcr-  Gra-  MbU>         Loh- 

Boda.  Duil.  letiiu.  CUrk.  hAm.  ptti.        cteqi. 

2N»0 „.     62-4         17-39  17  I7<;7t  .....^  ,,.,r  16-71 

•PO» 71-4         19-90  15  20-33;  "*'  *^  ^'  M  1880         l«'» 

HO    90          2-511  -^  -^.nn  2*49i  ,,.  - 

g4H0    ....  2160         6O-20l  '"'  ^-  ^^  6003f  "^  ^*  "^ 

»,y 3488      10000        98      10000      10000      100-0        99-76 

This  salt,  according  to  Clark  and  Graham,  is  2NaO,HO,cPO'  + 24  A^; 
acconliug  to  Malaguti  {Compt.  rend.  15,  229;  also  J.  pr.  Chem.  27%  5l\ 
it  is  2NuOJIO,  iT'O^  +  26  Ati.  Clark  coumtinntoil  his  crystalo,  and  frwvd 
tbent  bctvocn  hibulous  piiper  from  any  adhering  mother-liquor  previuodj 
to  uoaly»ing  them.  {Vid.  Lougcbanijt,  Contpt,  rend,  15,65;  alau  ■/.  ^. 
\€^iem.  27,  46.) 

1.  In  toluiion.  The  salt  y  diBsolves  in  4  parts  of  oold  and  2  paria  of 
hot  water.  The  solution  has  the  power  of  absorbing  aoonsidemble  qnaa* 
tity  of  rarl>onie  acid  gas,  after  which  it  effervesces  with  the  stronger  aetdl, 
ft&d  slightly  reddens  litmus  paper,  bat  much  leas  bo  tkan  carlMiDic  aod 
water.  (Pagenstecber,  lirpcrt.  72,  318.)  The  solution  boiled  for  thm 
vecki  in  glass  vessels,  attacks  them  a  little,  and  on  evaitoration  yii 
aoulea  barmg  a  silky  loslre  and  the  composition  of  tbo  salt  y;  by  i 
tolliialion  the  ordinary  cryetjile  of  this  salt  arc  obtained.  (QrmbMn, 
S2,  J4.) — The  solution  precipitates  triphosphate  of  silver  from  the  lutalik 
t  Rtting  free  vao-tbird  of  tho  nitric  acid.  (Clark.) 
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c.  Simple  on  MoNornospiiATK. — Generally  Jesrjtjnal**!  a*  j<eW /'Ayw- 
ate  fif  Soda, — 1.  Phosphoric  acid  is  added  to  the  solution  of  h,  till  the 
itturc  no  longer  prcciintates  chloride  of  biirium;  it  is  then  evaporated  lo 
s  Bniall  bulk,  and  left  to  crystAllIze  hy  itself  for  some  days.  (Mitseherlicli.) 
If  enough  phoj^pboric  acid  oo  added  to  an  aqueons  solution  of  soda,  to  ren- 
der the  fiaid  neither  acid  nor  alkaline,  the  diphosphate,  which  has  an  alka- 
liue  reaction,  will  crvBtallize  out  firet,  aiid  tno  acid  phonphatc  afterwards. 
If  soda  be  mixed  witb  phn«j>horic  acid  in  oxcoss,  all  the  excess  beyond  one 
atom  may  ho  depurated  by  alcohol,  while  the  aoidisalt  will  remain  in  boIu- 
tioii  at  the  bottom,  ami  after  some  time  will  asaame  a  eolid  crystalline 
form.  (Berzelius.)  1.  2.  When  alcohol  itia<lded  to  a  eolulJon  of  ordinary 
phoaphato  of  soda  in  nitric  acid,  acid  phosphate  of  8oda  separates  in  the 
cryetallitie  form,  and  nitrate  of  soda  rouuiin»  in  8olution.  (A.  Schwarzea- 
borg.)  IT. 

CryfitaUizcs  always  in  combination  with  the  fiarno  qnanttty  of  water, 
in  two  forms,  not  reducible  one  to  the  other,  on  account  of  their  peculiar 
anijular  relations,  but  both  belonging  to  the  right  prismatic  syatem.  (1.) 
Or<ii7iary/orm.  The  primary  form  ia  a  right  rhombic  prism  :  (/'i^.  61, 
62,  63  and  other  forms.)  w'  :  u  =  93»  54';  p:u=:  90°;  p  ■.a  =  i25°23^'i 
p  :  y  =  134'  18';  Uc.  Ac. — (2.)  Second  form,  which  U  alao  that  of  the 
cjyitafi  of  dinrsrniate  ofsod^.  Primary  form,  an  octohedron  with  rectan- 
g^ular  liaae :  Fi^.  54  (never  appearing  by  itself),  64  and  tttbers.  u  iii'  =  78' 
aC;  I  :  (  =  12G^  53';  t;  u=  ICl"  34';  a:n—  128"  18';  i :  u  =  106° 
28*,  &:e.  (Mitwherlich.)  By  rapid  evaporation,  ecaly  crvBtaU  are  obtained. 
It  icddcns  litmus.  Of  the  4  atoms  of  water  belonging  to  the  crystals,  2 
atoms  which  constitute  tho  water  of  eryi^tallization  go  ufl'  at  100',  and  the 
3  atoms  of  bosio  water  are  retained.  Of  the  two  latter,  one  atom  escapes 
between  ISO*^  and  204"  ^^374^  and  399^  2'  F.)  leaving  mtmopyrophoaphato 
of  soda;  and  tho  last  atom  is  almost  entirely  given  up  between  204'  and 
244*^  (399^  2' and  471'^  2'  F.),  when  metnphosphatc  of  soda  (a)  remains;  this 
is  converted,  just  below  a  re<l  he.tt,  into  the  mctaphosphate  A,  ami  at  a  rod 
heat  into  the  metaphosphate  c.  liy  heating  tho  rryat.ils  rapidly  to  204^, 
they  become  semi-fused  and  boil  up,  lose  3  atoms  of  water,  and  iire  eon- 
vert*<l  into  monopyrophoejdmte  of  aoda.  (Graham. )  The  salt  dis^ulvca 
very  easily  in  water,  but  not  in  alcohn], — In  wilution  it  precipitates  tho 
nitrate  of  silver  yellow,  as  a  tri-acid  salt;  imperfectly,  however,  unless  tho 
nitric  acid  set  free  ia  neutralized  with  ammonia.  (Graham.) 

Dried  at  lOQ".  Gnh&m. 

N»0 31-2     25-871 

cPO» -...«„..„..     71-4     59-20/       

2H0 ^.    18-0    U-93 


N.0,  2H0,  cPO»  ...  120  6     IMOO 


N«0 ...... 

ePO» 

4H0 


CryEtallized. 

31-2    22-51 

71-4     51-52 

3e-0     25-97 


\ 


84-7 
15-3 

Mitschcrlich, 
Graluun. 

73-76 

26-24 


100-00 


NaO,2HO,ePO  +  2A({.    138-6     100  00 

E.  PrROpnospiiATE  op  Sopa. — a.  Dipyrophosphnte,    Obtained  in  the 
nhydnmrt  state  bv  healing  to  redness  the  common  diphosphate  of  soda, 
_),A.     It  fuaea  at  a  red  heat  to  a  transparent  glass,  which  crystallizes  on 
■reeling  to  a  wlitte,  opaque,  angular  mass.    Dissolved  in  water,  it  exhibits 
an  alkaline  reaction.  (Clark.)    Heated  to  bright  redueas  witb  twice  its 
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weigbt  of  cbantoaU  it  yields  pbospborus.  (Saanvre.)  (Does  tb«  «ilt<fto( 
the  retort  contribute  to  this  result?— (?jn<!/r».)  Tbo  dry  aaJt  dis«o|Ted  ia 
witter,  yields,  on  coolJnfr,  cryslatti  cuntatning  10  atoms  of  wmter,  (CUHlI 
100  parts  exposed  to  the  air,  likewise  absorb,  in  a  few  vrceks,  868  pAfl* 
(10  At.)  of  wiitor,  nnd  nn  more;  ni  vacuo  over  oil  of  Tilriol,  tbii  water  li 
again  piven  uj).  (Voii  Blucber,  Poff^.  50,  542.)  Tho  cryetal*  bclooj^  to 
tbe  oblique  prifixnatlc  system  (Fi'ff.  Bii),  i:  m=.lll'*  -iW  t  :  a  =  118*  Stf} 
1  :/backwanU  =  118*22';  »:»  =  123*  33';  i  :  A  =:  103*  24';  m  r/  = 
109- 50';  m  :  a  =  19l*'43';  m  :  A  =  107'  30';  m  ;  «,  orer  a,  =  101*51. 
(Haidinger.)  At  a  temperatore  still  under  rednew,  tbe  eryslaU  loM  aO 
tbeir  water,  except  a  trace.  (Clark.) 

Tbis  salt  distiolvca  Ies8  easily  in  water  tliaii  tbo  ordinary  c1inho«phat4 
of  loda.  Witb  nitrate  of  silrer  it  gives  a  white  precipitate  without  libc- 
mtiiig  nitric  acid.  (Clark,  Ed.  J.  of  Sc.  7,  298;  also  Sckw.  57,  481.) 
Tho  pyrophosphoric  acid  contained  in  a  solution  of  tliis  salt  is  not  eon- 
Terted  into  ordinary  pbospkoric  acid  when  boile<l  by  itself,  but  raptdlr 
when  boiloil  with  pboephnric,  snlpbiiric,  hydrochloric,  nitric,  or  acotff 
acid.  (Slronmeyer^  5cAw.  58, 132.)  The  ftalt  boiled  with  water  for  thre« 
weeks  in  a  glass  flask,  powerfully  corrodes  tho  glass,  and,  combinioj 
with  its  nlkalij  posses  into  the  state  of  ordinary  triphosphate  of  tuda. 
(Gr«ham.) 

Anhydrous. 
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h.  Ifonopprophotphatf. — 1.  Formed  when  tbe  ordinary  monophospbaU 
or  acid  phosphate  of  soda,  D,c,  is  exposed  some  hours  to  a  heat  between  190* 
aiiil  204"  (:)74  anil  Hii!)'*  2'  F.)  whereby  it  loses  3  atoms  of  water  aad 
retains  1  atom,  which  is  not  driven  off  even  nt  23^^  {iHS'  F.).  (GnUia 
—^  2.  A.  Schwarrcnbcrg  (i4nn.  J'ftarm,  05,  2)  prepares  tbts  salt'. 
FdiKSolriug  the  neutral  cumpuund,  either  crystnllizfd  or  after  fosioDt  i 
}  acetic  acid  (whereby  coM  is  pro^luced),  and  a<lding  alcohol.  Tbo  acid  mil 
kaeporatcs  in  a  cryMlallinc  form,  imd  Hf  wa«bi-d  niih  alcubol,  while  acvtate 
of^soda  rcmainci  dis^olvetl  in  tbe  alcobulic  l)t{uid.  It  forms  a  white  crys- 
talline powder,  readily  MuhiUle  in  w:iter;  by  allowing  a  aolutiiin  of  ibe 
neutral  salt  to  mix  r^lowly  with  a  stmtum  of  alctihol  carefully  |>oured 
njton  it,  tho  acid  salt  may  be  obtained  in  regular  crystals.  Y  Tbs 
eti^loresced  mass  dissolves  easily  in  wiiter.  Tbo  solution  has  an  acid 
miction,  and  yields  by  evaporation  a  white  friablo  crust,  but  no  crystala 
It  precipitates  chloride  of  barium,  and  when  mixed  with  nitrate  of  silver, 
throws  down  wbit<>  pulverulent  pyrophosphate  of  silver,  setting  half  of 
the  nitric  acid  at  liberty.  Solntion  of  soda  converts  it  into  dipyropkos- 
pbatoofsoda,  E,a.  (Graham.) 
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p.  HETApnospnATB  OP  Soda. — Aocordiag-  to  the  degree  of  heat 
used  in  ita  formatioo,  this  salt  appcarij  in  three  diflerent  fortni,  which 
though  the  s:iuie  in  coiupusition  (NaO,uI*0')»  possess  different  properties, 
aa  if  the  pyrophospboric  acid  passed  by  a  gradual  transition  into  meta- 
phor) c  acid. 

a.  i<li<jhtty  hmttd.  If  the  simple  pyrophosphate  of  soda,  E,  6  (or 
the  coromon  acid  phosphate)  is  kept  ft^ir  i<uinv  day^  at  a  tcinjieraturfl 
between  205^  and  244"  (401-  and  471-2'  F  )  it  retains,  of  the  2024''  per 
cent,  of  water,  only  2*73  per  cent.,  and  if  heated  to  near  315"  (599"  F.) 
only  0*37  per  cent.  The  residue  is  »o)iibte  iu  water,  with  the  exception  of 
about  7  to  IS  per  cent,  of  the  salt  h,  which  is  formed  at  the  itame  time. 
The  filtered  solution  \&  neutral,  and  when  evaporated  dries  up,  without 
yielding  any  crystals,  and  formn  a  white  cruut,  which  contains  10'36  per 
cent,  of  water,  after  being  dried  at  1 00*.  The  solution  precipitated  chloride 
of  barinm;  gives  with  nitrute  of  silver  a  white  predititate  of  pyrophosphate 
of  silver,  nitric  aeid  being  set  free;  an<l  when  treated  with  solution  of 
8oda,  19  converted  into  crystal Hzable  di pyrophosphate.  (Graham.) 

h.  Strnngltf  heatrtt,  intftlnhle.  Formed  when  the  Kilt  n,r,  or  E,6,  or  F, 
is  heated  for  some  minutes  not  quite  to  redness.  If  the  heat  is  slowly 
applied,  a  dense  heavy  powder  is  obtained;  but  if  rapidly,  the  salt  fuses, 
and  a  hard  semi-vitrt^uus  mass  is  produced.  Both  varieties  behave  alike; 
the  powder  scarcely  dissolves  in  boiling  water,  even  after  a  long  time. 
Acids  hare  no  action  on  it,  and  solutions  of  the  alkalis,  after  long  diges- 
tion, extract  only  a  portion  of  the  phos]ihoric  acid.  (GTalmni.)  Accorifing 
to  Liebig,  the  phosphoric  acid  thus  separated  cnnibiucs  with  the  alkali  in 
the  form  of  trihaKic  phosphoric  acid.  ^  Maddrell  {Mem.  ofdirm.  Society 
of  Lomftm,  3,  273)  prepares  a  similar  modification  of  the  raetaphosphato 
by  igniting  nitrate  of  soda  with  phosphoric  acid  of  a  syrupy  consistence, 
and  removing  the  soluble  portions  with  water.  The  residue  is  anhydrous, 
and  nearly  insoluble  in  water,  but  dissolves  in  acids  whether  concentrated 
or  dilnto.  IT 

c.  Ignitud.  Ordinary  n]onophospha(«  of  soda  heated  to  redness  enters 
into  fusion  without  acting  on  glass,  and  yields,  on  cooling,  n  clear  glnfis, 
which  has  a  sweetish,  not  acid  taste,  reddens  litmus,  deli<piesces  in  the  air, 
d  dissolves  In  water  without  producing  heat.  (Proust.)  It  di.^solve9 
ry  readily  in  water  and  alcohol.  The  acid  reaction  of  the  solution  is  so 
eak,  that  4-3  |>arts  of  dry  carbonate  of  soda  added  to  a  solution  eon- 
ining  100  part8  of  the  fused  salt,  even  produce  an  alkaline  reaction.  The 
lation  evaporates  at  38"  in  the  air,  becomes  clammy,  nod  ultimately  dries 
np  tua  tran«]>aroTit  gum.  This,  after  being  <lrieil  in  vacuo  over  oil  of  vitriol, 
cuutaiiis  11-14  parts  (1*23  At.)  of  water  in  I02(>  parts  (t  At.)  of  the 
salt.  When  it  is  exposed  to  a  temperature  of  204'  for  some  days, 
only  8'44  [>arts  (not  quite  1  At.)  of  w.iier  remain,  but  it  appears  to  be 
iged  into  monopyrophcBphatc  of  soda  (K,  6).  A  solution  of  this  saU 
not  alter  by  long  keeping,  ttnd  not  even  by  being  hoite^i  with  soda; 
bnt  when  it  is  completely  boiled  down  with  soda,  ami  the  resi'lue  strongly 
heated  in  a  sand-bath,  ordinary  triphosphate  of  soda  is  the  reiiult.  (Gro- 
in, Pogg.  32,  56.) 
^  2.  Pyrophosphate  of  soda  prepared  from  ordinary  phosphate  ia 
td  with  nn  equal  weight  of  sul-ammonTae,  and  rapldry  heated  to 
ammonia  Is  disengaged ;  and  after  tho  excess  of  sal-ammoniac  has 
n  expelled,  tho  residue  consists  of  a  mixture  of  metapliosphiite  of  sodil 
1  chloride  of  sodium.  This  mixture  is  boiled  with  alcohol  diluted 
ith  aa  equal  weight  of  wat«r,  which  dissolves  the  common  salt,  and 
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DothSac  nore  thsa  pjrrttithosphates  of  sodbi  iutwawdiato  Mtweco  Iht 
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rmd,  dm  TVoMnur  <U  Chim,  1, 12,  184t*.)  ^ 
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A*  MtOHmvLmwK  ov  Sodipm. — Sodiunt  sud  sulphur  unite  wWo 
i  U)feih«r,  tfiviag  rise  tu  vivid  itiflnmination  (H.  D%ry,  Gat-Lh*- 
ft  TU-iiard);  ftlgo  at  ordinary  tcnipenituros  (Wiiikplblcch). — I,  By 
Itrcttiitjf  to  rcdricM  ft  mixture  uf  it'ulpliate  of  soda  an<l  charcoal,  a  lleifc- 
eul*i»riNl  miua  i*  olituiuivl,  which  Tolatilixcs  &t  a  red  heat,  burns  grmdnally 
if  hcalod  in  tha  air,  pniduciug  Bulphste  of  soda,  aud  diti»olvea  in  walM 
with  dlaanfiigDinant  of  bent.  (Bcrthior.)  According  to  Gay-Lna«s,  gU 
bf  llta  *u<bi  fitmnins  unde«onip<M»ed  in  tbiB  process,  oven  at  a  strong  m 
btal,  so  tlist  the  roduc«d  sodiam  i«  combined  with  souiowhat  iiioro  thsa 
^  MODI  of  ■ul[dmr.'— 2.    I>ry   aulphurotted   bydro;(on  gas   passed 
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liydratc  of  soda  in  coarse  powtler  \b  froety  ii1>sort>(Hl,  with  formation  of  a 
floiili-culourcd  mau,  and  production  of  a  de;;rt'o  of  heat  above  100^  so 
that  the  water  fomieJ,  and  partly  also  that  Itolongiug  to  the  hydrate,  i« 
carried  off  iu  stcaiii.  (Kirclier,  Ann.  Pfuirm.  31,  3-39.)  5|  Hydrate  of 
soda  and  sulpbar,  wbca  fused  tog:ethcr,  yield  monosulphido  of  Hodiuni  and 
hyposalphitc  of  soda,  as  in  the  chho  of  |iolaj»h;  but  the  t«i)iperuture 
rcfjuired  for  the  soda-compound  is  275%  a  little  abore  which  it  suffera 
doionijwsition.  (Fordo*  &  Geiis.)  ^  In  a  state  of  fusion,  sulphide  of 
sodium  attacks  glaas  and  anpiires  a  yellow  colour.  (Horzeliii^.) 

By  dissulviug  inonosulphiJ*;  of  sodium  in  water,  or  by  half-sataratin^  a 
solution  ofsodawith  hydroiiulpburicacid  ga3(lll.,31),  a  colourless  solution 
ofmonosulphide  of  sodium  or  hyilrosulphateo/eoda  is  obtained,  which,  when 
eraporated  and  cooled  out  of  contact  of  air,  yields  colourless  crystals,  tho 
form  of  which  is  an  elongated  rectangular  priym  with  four-sided  somioits 
(Vauqnelin,  Berzeliu«);  octohcdrons  (Vauniidin,  KircherV  L'Hcrmina 
(y.  jHofytec/m.  II,  337)  obtained  ottiuuo  rliombio  priEms  {Fig.  85)  with- 
out tho  a  and/surfaces;  »  :  the  oilgc  between  u'  and  w  =  104";  w'  :  «^ 
110;  u}  :  t  =.  125°.  This  compouud  tastes  somewhat  hepatio  at  first, 
then  caustic,  ttlUollne,  very  hitter;  it  reddens  litmus.  (Berzelius.)  Tho 
crystals,  when  fuscil  in  a.  retort,  give  00"  water  and  are  converted  into 
dry  monosulphido  of  Hodium.  They  become  nuiJst  in  the  air,  without 
however  (IcU'^uesL-ing,  and  change  into  sulphate  of  i^oda.  (Berzelius.) 
An  ai[ucons  HoJution  cxpofvd  to  tho  air  yields  equal  proportions  of  hypo- 
sulphite aud  ti-hydrated  carbonate  of  fioilfl.  (Mitscbcrlich,  Po*/ff.  S^,  Ail.) 
Thi«  aalt  is  very  >wluble  in  water,  but  less  so  in  alcohol,  whi'ch  partly  pre- 
cipitatee  it  from  a  concentrated  aqueous  solution.  (Berzelius,  Pogg,  ii,  437.) 
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B.  Sulphide  op  HyDRooEN  and  Sodtum. — When  sodium  isbcatod  in 
sulphurettod  hydrogen  gas,  it  takes  fire  and  abforhs  uU  the  sutpliiir  of  u 
quaotity  of  tho  gas  equal  in  volume  to  tho  hydrogen  which  tlie  sodium 
would  nave  evolved  from  water;  besitiea  tluB,  it  absorbs  ^  of  tho  same 
volume  of  uudocunipo^ed  hydrosiilphuric  aci(L  Tho  compound  evolves 
with  hydrated  acide  ^  as  niucti  sulphuretted  h^'drogen  us  the  sodium 
made  use  of  would  have  produced  of  hydrogen  gas.  (Oay-Lussac  &  The- 
nurd.)  The  compound  sliould  therefore  consist  of  3  atoms  of  sodium,  4 
of  suiphnr,  and  one  of  hydrogen;  but  it  more  probably  contains  one  atom 
of  fiodium,  2  atoms  of  sulphur,  and  one  atom  of  hydrogen. 

When  solution  of  «oda  is  saturated  with  hydro  sulphuric  acid  ga^,  a 

olourleaa  liquid  is  obtaine<l,  which  may  be  considered  as  eolutlon  of  aul- 

ihidc  of  hydrogen  and  godium,  or  an  hihydrosulphatc  of  eotla.     It  yields 

ilonrlcea,   dolKjucscent  crystals,   Mlublo   iu  alcohol.    (Berxclius.)    Aiv 

irdiug  to  Gnomngcr  (./.  Chim.Mfd.  l;i,  4^},  it  yields  no  crystals.     By 

jiliog,  it  loses  one  half  of  it*  eulphurclted  hydrogen;  and  on  cooling, 

ivdrated  monusulphidc  uf  sodium  crystallizes  out. 

,  Emtium  is  also  capable  of  uniting  with  more  than  one  atom  of  sulphur, 

"vbaliy  indeed,  like  pota.s5ium,  with  as  many  as  five.     By  heating  dry 

rbonatc  of  soda  with  an  equal  quantity  of  sulphur,  twla-lhfcr  of  sulphur 

obtained,  which,  according  to  the  experiments  of  Vau(Yi.tU.u  <^Awa. 
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Chim.  Phyi.  6,  33),  may  lie  considered  m  a  mixture  of  sulpUnte  of  mh 
with  tetraAutpliido  of  fiodiam.  The  moas  treated  with  uearly  abMlutt 
alcohol,  dissoivM,  leaving  the  Bulplmt*  of  sotJa  behind,  and  vields  Km* 
times  a  crop  of  opauiie,  yellow  neoillcs  united  in  toft^,  and  sonirtiitiM 
yellow  transparent  cuoes.  The  aqueooa  solution  of  the  polysulpbide  ti 
sodium  is  yellow,  has  the  same  properties  afl  that  of  the  polysulphid*  wf 
pota^iuni,  and  may  he  assumed  t«  contuiu  hydrosulphitc  ofeoda  (NaS*T 
H0=  NaO.HS*. 

C.  HrPoatTLPHiTE  op  Soda. — 1.  A  hoiling  nolution  of  sod*  ii  nta- 
rated  with  sulphur,  and  Chen  added  to  a  perfectly  nentral  aolatioa  af 
sulphite  of  soda,  till  the  mixture  acquires  n  decided  yellow  colon 
The  liquid  is  filtered,  evaporated  to  a  atiiall  hulk,  and  cooUhI,  aod  Ike 
crystals  obtained  are  pnriHcd  from  adhering  sulphide  of  »>diuin  hv  rwcrw- 
talliKation.  (A.  Leni,  Ann.  Phnrm.  Ad.  94.) — 2.  Sulphurouii  actd  pi»  if 
pastted  through  a  eolution  of  sotla  which  has  been  saturated  with  snlphnf 
at  a  hnllin^  heat,  till  a  filtered  portion  appears  of  a  faint  ycllirw.  hut  nnl 
altojfether  cnlourloss, — beeause,  if  a  email  quantity  of  sulphide  of  sudiaa 
is  left  in  the  eolution,  that  snhstaiico  oxidixes  ^t^  in  the  air,  and  i* 
prevent^t  the  decomposing  action  of  the  atmosphere  on  the  bypoeQlpbit* 
of  *oda.  The  filtrate  is  rapidly  evaporated  to  a  syrupy  consistftKW— 
filtered  affain,  if  neceH-^arv^-one  measure  of  the  liquid  well  sbaken  witii 
half  a  nit*asure  of  alcohol — and  the  whole  set  viile  at  rest.  Below  iht 
yellow  alcoholic  stratum  containinir  snlphide  of  sodium,  the  hypo4uIphilt 
of  loda  crystallizes  out  from  its  solution  in  water,  tn  larije  colourless  cm- 
Uls.  (Capann, ./.  pr.  Ckem.  21,  .110.) — 3.  Two  parts  of  auhydroas  sniplntt 
of  soda  are  heated  to  redness  with  one  part  of  charcoal;  and  the  mavt 
which  contains  sulphide  of  sodium,  loft  to  cool,aiid  then  boiled  with 
Knd  one  part  of  iulphur;  the  filtrate,  when  sufficiently  concentrat' 
exposed  to  the  air  iu  a  basin,  and  Iho  crystals  forme<l  arc  pi 
from  ailhering  sulphur  by  re-cryatallization.  This  process  takes  a  luu 
ttme.^-4.  An  aqueous  solution  of  sulphite  of  soda  is  saturale^l  wits 
sulphur  in  a  close  vessel,  then  filtered,  and  evaporated  to  the  crvvt^lliinig 
point.  The  liquid  rapidly  dcpiwits  sulphur  and  yields  principally  tol- 
phato  of  sothi.  fCapaun.)~ir  5.  One  pound  of  purr  cryatalliicd  nuho* 
nate  of  soda  is  dricil  n^  perfectly  as  possihie,  and  iTitimatelv  mixed  will 
&  ounces  of  pure  sulphur — the  mixture  gradually  heated  in  a  ^lass  at 
porcelain  basin  to  the  inettinf;  point  of  the  snlphnr,  and  kept  at  Uat  ICO- 
perature  for  some  time,  stirring  cnacitantlv',  in  onler  to  briDf;  orerr  I»rt 
in  contact  with  the  air.  The  sulphiilo  of  sodium  formed  at  Aral,  abwH* 
oxyf;eu  from  the  air,  and  is  converte*!,  with  feeble  incandesoeiKW,  tml* 
hyposulphite  of  soda.  The  mass  when  cold  is  dissolved  in  wnt«r,  bitiW 
witli  sulphur  for  some  time,  and  the  filtrate  evaporated  to  the  eryetallittag 

IKiint.  Very  fine  and  pure  crystaU  aro  obtained  iu  this  manner.  If  the 
leat  omphtyod  is  too  stronj:;,  jwrt  of  the  sulphur  is  bunted  off*  aod  carbv- 
nato  of  soda  remains  nndoi-uriiposcd  ;  in  this  case  a  second  cry^tallixatioB 
ii  ftocnssary.     (Walcbner,  jittu.  Pharm.  4fi.  23.5.)  ^ 

HypuHulphite  of  (HKia  crystallines,  according  to  Mitschorlioh  {P^ft 
H,  llo),  from  a  hot  aqueous  eobition,  nncomhincd  with  water  of  emiu> 
liiatiuu;  frtiui  a  Icm  concnntrnU'd  solution  it  crystallizas,  oa  (t  cooui.  i> 
lar|^,  clear,  oblique  pri»mi«  Wliuiging  to  tho  right  pritnuktlc  system,  DOkliT 
rwombling  Fi<f.  87;  but  between  the  two  u-fat'ce  llioro  ar*  two  i-faoei  ■ 


addition :  ■  :  th«  axis 
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ijo,  y.  Ann.  CMm.  Phy$,  3,  353;  Compt.  r^d.  13,  873.)  The  t-surface 
.nds  obliquely  on  the  aouto  Jatcr&l  edgc«,  whiob  aro  truncatod.  (Ham- 
melMlierg  )  loodnrous.  tn^toa  ooling,  afterwards  bitter,  stigLtly  alkaline 
and  enlplmroua.  (Vauqut>lin,  ifcktr.  Anno  H,  17U.)  U  liiu  no  alkaline 
reaction;  rtiinains  unaltered  in  tbe  air.  (Cliautwicr,  ,*:!c/itr.  J.  8,  470.) 
Tlie  cryHtatliz«4l  salt  fuses  when  heated,  and  retnainit  flnid  a  long  time 
after  cooling;  if  the  heat  be  carefully  a}i{>licd,  the  salt  lo8C«^  without 
deconapoaition,  S5'97  por  cent,  of  water  (RununeUborg);  at  a  higher  Icui- 
pcrnture  sulphur  is  evolred,  and  a  brownish  mixture  left,  consisting 
of  RulphiJo  of  sodiam  and  eulphnte  of  soda.  (Vauijuclin,  Ritnimelaberg, 
/'o(7^.  3C,  208.)  Heated  in  the  opoii  air,  it  bama  with  a  blue  flanio. 
(Ciianiislpr.)  It  diasolTcs  readily  in  water,  but  not  in  alcohol.  In  clo«e 
vesMlii,  the  aqueous  solution  depoii>it«  tiulphur  till  nothing  but  sulpUito 
of  soda  remains  in  tbe  liquid;  exposed  to  the  air,  it  deposits  auljihur, 
mod  is  converted  into  eulphaio  of  £oda.    (Cnssann.) 

r  An  aqueous  solution  of  2  atoms  of  hyposulphite  of  soda  dissolves  one 

[  atom  of  iodine  without  becoming  coloured,  and  still  remains  neutral; 
it  then  contains  ono  atom  of  iodide  of  soilium  nnd  one  atom  of  a  com> 
j  pound  consisting  of  one  atom  of  soda  with  a  new  acid  of  sulphur  {hisul- 
,  pht/rettfd  hypotnlphuric  acid  (or  tetratbionic  acid),whic]i  contains  ^atomi 
I       of  oxygon  to  4  atoms  of  sulphur. 

2(N»0,S»0*)  +  I  =  NaT  +  NaO.S*0*. 

I  On  boiling  tbe  solution,  tbe  salt  is  resolved  into  free  sulphur,  sulphur- 
ou.'f  acid  which  escapes,  and  sulphate  of  soda  which  remains  dis«olred. 
(FordoB  and  Gtlie,  C'ompt.  rend.  15,  920.) 

5  D.  PEXTATiftoWATEOpSoDA.  ^  Ft'rf.  PeutatliioDW  acid.) — Na0,S'O'. 
An  anstablo  compound  known  only  in  solution, 

E.  TETRATniONATE  OP  SoDA.— NaO,  S'O',  {Ste  afiow.)  Kessler 
(Poff9-  74,  24J>)  prepare-^  this  salt  by  dropping  a  neutral  solution  of  chlo- 
ndo  of  copper  into  a  solution  of  bVposulphito  of  soda  till  a  precipitate 
Mpcafs,  and  then  mixing  with  alcohol.  The  salt  fuses  in  its  own  water 
of  crystal  I  ixa  lion,  with  separation  of  sulphur  and  ovotntion  of  sulphurous 
Aoid. 

F.  TRirmoNATK  op  Soda. — NaO,S'0'.  Prepared  in  tbe  same  man- 
ner as  the  corre«pondiDg  potash-compound.  T 

G.  SuLpniTB  OP  RnoA. — a.  Mononulphile. — Obtain^  in  th(?  same 
manner  m  sulphite  of  polo^h.  Known  only  in  combination  with  water. 
Transparent,  colourlcHs,  flattened,  four  and  six  fiided  prisms,  with  dihedral 
■Qinmits;  baTing  a  fresh  taste,  afterwards  sulphurous,  nnd  turning  reddened 
litmus-paper  blue.  It  contains  in  100  parts,  according  to  Fouroroy  and 
Vauquflin,  18B  j>arls  of  soda,  31*2  parts  of  sulphoroua  acid,  and  50  ports 
of  water  (=  8  atoms).  Changt^'S  gradually  in  the  air  into  sulphate  of 
soda.     Fuses  when  hcat^d^  gives  off  water  and  fiul\Au\T,  a'uA  Vft  (ioi«Cii\t^ 


•  ii  a*  «ai  (at  •  Mmntai*  of  > 
_    Gbstva  Mil  «Wb  liiil.— 3^  Br  Wb&u  combN 


i<7dtti 


i 


SULPHATE  OF  SODA. 


101 


nc  time. — 4.  From  tbo  residue  obtained  in  ttio  preparation  of  chlorine 

■  common  nah,  sulphuric  nciil,  and  peroxide  of  raangancsc.     Part  of  the 

eitlue  Is  heated  to  redness  with  chaicoal;  the  resulting  sulphide  of  sodium 

jeolvcd  out  ty  water;  and  llie  manganeso  prccipitjited  hy  it  from  the 

lueous  solution  of  the  remaining  portion. — .1.  A  suliiiion  of  common  salt 

nd  of  ferruus  or  ferric  sulphate  U  exposed  to  a  freezing  temperature,  at 

p'hicU  tem])cmluro  eiilpltatc  of  soda  (.Tystallizes  out;  or  tbr-  mixture  is 

^ted  to  rcdncEU,  hy  which  means  the  chloride  of  iron  partly  volatilize.'', 

nd  the  rest  iei  resolved  hy  the  oxyjrcu  of  the  air  into  chlorine  and  ses<jni- 

Kide, — 6.  A  hy-product  in   the  preparation  of  sal-ainmoainc  (U.,  478) 

■d  magnesia  alha,  and  in  the  arnalg-.imation  of  tiilver  ore. — 7.  May  bo 

btained  from  uauy  glass  !*lag»  [Gfax^fafle),  if  native  or  artifif'ial  soda  has 

I  used  in  tho  pre]>aralion  of  the  glass. — 8.  By  exhausting  with  vrat^r 

ishes  of  Tumarix  f/allica. 

Tho  suit  is  obtained  as  an  anhydrous  mass,  by  leaving  the  iO-hydra- 
l  salt  to  cfHorcsec  or  by  healing  it  to  redness;  or  according  to  Karaday 
,  Quart.  J.  ofSc.  3,  223),  in  anhydrous  crystals,  by  ovnporating  an 
Ineons  solution  at  a  temperature  coiit<ider.Lhly  below  100^;  acconling  to 
litscherlicb,  even  ut  40*.  Tho  anhydroua  salt  forms  in  crystals  be- 
Dging  to  the  right  prismatic  system;  rhombic  octohedrons  \Fig.  flS), 
lly  still  retaining  tho  i-»urface  (from  /  to  the  vertex),  a  :  a"  = 
35'  41';  o  :  rt'  =  123'  43';  a'  :  a"  =  104'  18';  «'  :  u  =  120^  21'; 
•.t  ■=  134"  19';  It  :  (  =  125^  ISJ';  readily  cleaving  parallel  to  (  and  a. 
litacherlich,  Ptvjtj.  12,  138;  25,  301.)  The  Theiiardite  of  AnmjuM 
I  ihe  same  form;  w'  :  «  nearly  1=  X^y  (Casaseca  &  Cordier,  Ann. 
Mm.  Phys.  32,  308.)  Thomsou  {Aim.  PhU.  28,  401)  obtained  rhomhic 
octohedrons  in  which  a  :  a}  z=.  75'  and  a  :  «"  =l  140  .  The  crystal;*  itro 
tiunsparcnt.  The  fused  salt  &olidifics  on  cooIiDg  to  a  transparent,  crysUtl- 
line,  foliated  mass.  The  specific  gravity  of  the  crystals  =^  2  73  (Cordier), 
2"64.i  (Thomson);  tliat  of  tho  solid  fused  salt  =^  2'tJ313  (Karstcn).  Tho 
crystals,  when  exposed  to  the  air,  l>ecame  opaunc  on  the  surface  by  ab- 
sorbing' water.  At  a  strong  red  lieat,  the  bait  melts  to  a  thin  li^juid.  lui 
taste  is  bitter  and  saline,  and  in  the  hydrated  state  cocHug  at  the  same 
time.  According  to  Morvenu,  it  has  an  alkalino  reaction  on  logwood, 
but  not  on  lurnicric.  By  ignttiun  with  charcoal,  it  is  changed  into 
mono'^ulpbido  of  sodium.  Milk  of  lime  converts  it  in  solution, 
though  hut  imperfectly,  into  gypsum  and  soda-  (Scheelo,  Opitec.  2,  170; 
Gren,  CrcU.  Avsipa/il  d.  n.  mtdecJc.  8,  111.)  With  chlurido  of  ]iuta*siuin 
or  nitrate  of  potash  it  yields  sulphate  of  potash.  (Karsten.)  Hydrochlo- 
ric acid  gas  has  nu  etfect  on  the  anhydrous  salt;  solution  of  bydrochloria 
acid  converts  it  into  chloride  of  sodium  and  bisulphate  of  soda. 
(Kane.) 
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Comlinationt  wUh  Water: 

a.  With  8  Altmu  of  Water.— CryniKWxte-g  from  the  fused  ]0-hjr4nM< 
nit  at  E  temperature  of  12'*  (5:)-d'  F.)  (Zt7.):  ulso  frum  a  KiluiMn  of 
tfai»  »H  in  half  ita  weij?ht  of  wnter  at  1'  U4-6'  F.),  and  *bor«  thtf 
trnippratnrc,  if  the  flui'i  remains  umiieturbed  in  ft  ooTcred  v<^i..l  /7;t 
Farmlay.   rid,   I.,  10.)     Double  four-side*!  pymroida,   or  cl'  ; 

ttxAd'X  tfthlM,  withftcmninfttod  edge*  (Z«);  four^sided  prism*,  %*. -itj, 

Bummitit  (F»raday):  tranepurentj  much  harder  titan  tUo  lO-hydmlffi 
nit.  (Fani'lay,  Q»>irt.  J.  of  Sc.  10,  152;  also  /"oj^.  6,  82.)  A*  iW 
10-bydnitfd  rait  cry«tallirea  out  on  agitation,  contact  of  air,  fcc,  fnm  tbt 
remaining  liquid,  the  crvetnla  of  the  8-liydrated  salt  b«eoai9  whit*  wai 
OCNUinr;  nnil  oven  wlien  tbo  liqnid  above  them  ia  mixed  with  wnrm  walw; 
the  whole  poured  uO*.  and  an  attfunpt  made  to  loosea  the  eryvtaU  wilk 
a  rod,  the  opacity  spreads  from  too  point  of  contact,  and  nulialM 
throujLth  the  whole  crvstallino  mass,  wliioh  becoraoe  heated  and  qnile  diy 
throughout,  probably  from  formation  of  the  10-hydrated  e&lt.  (Zia,  Seim. 
lA.  1§6.) 

8-brdnted  mU.  nMdaf.  ZUl 

N»0,SO».„ 71-3    49'7« W    «™„    4S  to  BO 

SHO T^O    ftWB    50    M  .,  6« 


NaO,80'+8Aq 143*8     - 100-00    100 


100 .,  too 


^  With  10  Atom*  of  Wat^. — The  ordinary  cmtaU  of  Olaobei'i 
■alt  arc  produced  at  a  lower  tctnperature,  and  from  a  wan  ^aU 
•olntion  than  the  above.  Crystalline  vystem,  the  obliqua  ptintttie 
(Fiff.  119);  i  -.t  =  107"  44';  *  :•  =  113'  18';  i  :  u  or  u'  =  (01*  iW; 
1  :/b»ckwarda  =  130"  46';  «  i  tt^  =  80"  24';  «  :  r  =  130»  If;  H  :  i 
=  I6«*  38';  u  :  m  =:  130'  4ft'.)  Brooke,  Ann.  PhiL  2.%  21.)  Aba 
(PrcTOitaye, -dnn.  Chim.  Fhyt.  78,  3.i4.)  The  crystal*  are  r«ry  larfe, 
innffpar«nl,  and  of  specific  j^rarity  =:  1*35.  (Thomnon.)  Th«y  uJlawm 
in  the  air,  losing  all  their  water.  (Gay'Ltuuiao.)  They  efflureace  oanintclaly 
in  an  atniottpbcrc  at  14'5\  when  the  dew-point  titandti  at  U'A'.  bat  a* 
longer  when  the  dcw-pnint  ia  altove  10°  (H.  Wattaon),  tbey  aUo  Iom  lk« 
whole  of  their  water  in  vacuo  over  oil  of  vitriol,  and  re-amorb  aooa  fn 
the  air.  (Von  Blucher.)  The  perfectly  effloresced  salt  twella  to 
moijit  air  to  three  timeii  it«  hulk,  ami  then  becomes  a  oryatidliiui  i 
ordinary  Olauber'a  nalt,  with  a  iili|;ht  exce£6  of  water.  (Gmham.  If 
J.  o/Sc  It.  557.)  In  air  eninpletely  saturated  with  moisture,  the  vf 
nit  dellquMCM  perfectly  in  80  days.  (R.  Brandes,  SfhiV:  o  1 ,  4au.) 
the  cryi^lt  are  gently  beatml,  tlie  greater  part  fuM\  wiihdrawiay  j 
wnter  from  that  portion  which  ceparatea  in  the  anhydroos  atata, 
forming  a  solution,  which,  ai-curding  to  Faraday,  appears  to  eon 
at  822'^,  18  atom«  of  water  to  1  utuni  of  the  dry  nuh.  Aerttnlli^ 
to  Brandos  and  Fimhaber,  the  fuaioa  begins  at  31",  and  in  as  Ear  a» 
pouiblo  oomplcte  at  37-y,  The  salt  hereby  Be]iarated  in  the  solid 
form  contains  leas  water  in  prop<)rtion  an  the  leinjtcrature  i«  higher;  tiul 
which  Fepaniteni  at  37 '•^''contains  43;  that  between  JIO  and  02'^  contain*  S3; 
that  at  75^  contatoa  20-7,  and  that  100'  contains  M'.f  per  cent  of  watsr. 
Cold  alcohol  does  not  withdraw  any  water  frum  the  powdcre>d  orywiak, 
but  2  parts  of  alcohol  acting  on  1  part  of  the  crystals  at  31  ■5°  (9&-V  f.) 
leave  a  ftalt  which  cootaiiu  only  325  per  cent,  of  water,  (llrandca  « 
I'irahabor,) 
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y.  Aqwous  solution. — One  pari  of  tlie  1 0-Iiydrated  salt  rcKjairei  for 
solution  Hi2  parts  of  water  at  (J^;  2UH  part.-*  at  18';  I  part  at  25  -,  037 
parts  at  32^;  0'3I  parta  {tlic  ainallest  quaiiuty)  at  3U'i  au^l  0  3S  parts  at 
50'4^.  fOa-y-LtiMac.)  At  33^,  \5-fJ  attinis  of  water  take  up  one  atom  of  tbe 
anhv'lroiis^t.  One  partof  tlie  crystals  .liMuIve«,at7'i>',  in  01;  alI2-5*, 
ID  3-14;  at  IH'TS',  lo  2 -11;  at  2J',  in  OT;  at  31-25^  in  0-21;  at  37*5^  ia 
0-34;  at  4375',  iu  038;  at  50^  in  0-3fl;  at  5«^  in  04;  ot  C2-5%  io  045^ 
at  H9\  ia  0-41;  at  75',  in  042;  at  ST,  io  0-4fi;  at  87^  in  045;  at  94-',  in 
0*4J;  add  at  100",  in  041  parts  of  water.  (Uramles  &  Firnbaber,  Br. 
ArcJi.  7,  l.'il.)  One  part  of  the  crystallireil  ealt  diasolvea  at  20'  (68'  F.) 
in  1'724  parts  of  water,  forniinj^  a  solutiou  of  specific  gravity  1*1259. 
(Karstcn.)  A  solution  saturatcil  at  33'  deposits  crystals  of  tbe  auliy- 
drous  salt  at  100',  (Fanuiay,  Haidiuger,  Mitscberholi.)  According  to 
Bmudcs  &  Firnbabor,  the  salt  wliich  separates  atiU  contains  27  8  per 
cent,  of  water;  and  alcoltol  precipitates  the  10-hydrated  salt  from  a  cold 
saturate*!  solution,  [Tublea  of  spticiBc  gravity,  per  centage,  and  bulling 
point  of  tbe  solution  by  Brandea  &  Gruner,  Br,  ArcA.  22,  148.] 

Thomson  describes  a  Ksqui-autphate  of  aoda,  which  exiata  iu  the  residue 
left  after  the  preparation  of  bydrochloric  acid;  cryetalUtes  in  rectangular 
prlfims;  and  contains  no  water:  it  requires,  however,  more  accurate  exa- 
mination. {Ann.  Phii.  20,  43G;  also  Pogp.  G,  80.) 

b.  BisuLPHATE. — Obtained  in  the  anhydrous  stale  Ijy  lipatin^  10  parts 
of  dry  sulphate  with  7  parts  of  oil  of  vitriol,  till  tho  mixturo  remains 
tranquil  at  a  dull  red  heat.  (Ben:eli<ia.)  By  disttolving  this  mass  in  twice  its 
weight  of  hot  water  and  then  cooling,  it  is  olitainod  in  hydraLed  crystals 
(Berselio^;;  or  by  diiiaolving  Glauber's  eolt  in  dilute  sulphuric  acid,  eva- 
poreting,  and  coofiug.  (Thonisou.)  The  crystallization  must  take  place 
ma  warm  situation;  for  at  ordinary  teniperaturcs,  the  simple  sulphate  crys- 
tallizes out  even  when  a  largo  excess  of^acid  is  present.  (Grnbam.)  Long 
transparent,  four-sided  prisms  with  oblique  terminal  faces ;  specific 
gravity  1'8;  tanto  verj- acid.  Tho  cryptaLs  moll  at  a  gentle  hrat,  and 
if  kept  fused  n  long  time  at  149^  lose  nothing  of  their  weight;  at  a 
higher  tempcratnre  they  boil,  give  off  water  aud  sulphuric  ncid,  and 
solidify  to  a  twdid  crust  which  fuses  again  at  a  stronger  beat;  and  when 
the  heat  is  still  further  increased,  all  tbe  excess  of  sulphuric  acid  is 
given  off  in  the  form  of  satpburouB  aci<l  and  oxygen  gas,  46'.S  per  cent, 
of  the  simple  sulphate  being  loft  behind.  (Thomson.)  Tho  crystals  con- 
tinue tranepttrcnt  at  141>*;  fuse  a  little  above  3l5^  evolving  only  a  trace 
of  adhering  water;  and  at  a  higher  temperature,  yield  oil  of  vitriol 
(Grabain,  Phil.  Afwj.  */.  6,  331);  there  remains  48-5  per  cent,  of  the 
normal  salt.  (Thomson.)  Water  resolves  ibis  salt  into  simple  sul- 
phate of  eoila   and  hydrated  eulphurio   acid  with  still  greater  facility 


<han  tbe  corre^poading  Gait  of  potash.  (Grmltani.)  From  a  dolaiton  in 
4  parts  of  bot  water.  Glauber's  salt  cryetallix«8  out  u  it  cooU.  (Braofia 
&  Pimfaabcr.)  Alcohol  completely  witbdrawa  tbe  second  atom  of  ffulpbn- 
ric  acid  from  tbc  powdered  salt.  (Brandcs  &  Fimbaber,  Br.  A  rxh.  7, 173.) 
(0.  Henry  and  Soubeiran,  J.  rUansi.  11,  437.).  Tbe  crystab  are  penai- 
neat  in  the  air.   (Bcrzelius.) 

According  lo  Link  {Crtll,  Ann.,  1796,  1,  27),  they  deli^oesoe  dowlyii 
the  air,  and  dissolre  in  3  parta  of  cold  water. 

Aocording  to  Gralum. 
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Either  Ihc  crystals  experimented  o»  were  of  different  compoutioft. « 
some  of  them  roust  have  been  analyxed  id  an  impure  state. 

G.  Doi-BLE  Sl'lpdide  op  Cabbon  Ayh  SoDtusi  and  lIvDaofrt- 
pnocARDONATK  OF  SouA. — Solution  of  monosniphido  of  nodioai  in  va&cr 
ia  digested  with  bisulphide  of  carbon  in  a  clo^  vessel  for  some  daya,  ala 
temperature  of  30",  and  the  liquid  evaporated. — Brownish  yellow  salt, 
crystallizing  only  after  the  solution  han  been  moru  concentrated;  of  a 
cooling,  peppery,  and  afterwards  hepatic  taste.  When  perfectly  dried 
and  heated  to  redness  in  a  close  vessel,  it  deeom|>08et<,  fu«ing  and  pasna^ 
into  a  mixture  of  carbon  and  tersnlpliidc  of  sodium.  It  attracts  moistun 
from  the  air  and  dissolves  readily  iu  water  and  alcohol.  (Bor«!lia&) 


Snnit'M  AND  Sklekium. 
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A.  ScLRfftTB  OP  Soda. — a.  MotKhSflenite. — Does  not  eryetaltise  oa 
cooling,  bat  only  by  cvapomtion  of  an  aaueous  solution  in  vacuo;  it  thca 
forms  small  grains,  |termaiiunt  in  the  air,  which  ta.stc  like  borax,  aai 
dJMoIre  rery  easily  in  water,  but  not  in  alcohol  Accordinff  to  Msf- 
pratl,  it  fonna  radiated  crystals,  which  fuse  without  decomposition. 


KaO... 

BeC  . 


('almlatiati.  BcneUa^. 

31-2     35;8     SS-5 

56-0     64-22 «<-i 


Na0,S«O>    87-2 


100-00     1000 


b.  .Ai-wfeniVtf.'— CrystalHxes  ont  during  the  slow  cooling  of  a  eyrity 

solution,  in  needles  united  together  in  tufts,  which  do  not  o^orMca  in  UM 

air,  but  melt  when  heated,  losing  their  water  of  crystallintion,  and  Uaw^- 

;%  liquid  which  is  yellow  while  hot,  and  solidifif^  on  cooling  lo  a  wUlt 

««  of  a  fibroui  texture.     At  a  red  boat,  tlie  salt  losea  kail  its  acU. 

llDrmnla  is  NaO.ScO'  +  HO,SeO'  +  2Aq. 
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N»0  ... 
ZSeC 


Anbydrou. 

31-2    2179 

112-fl     ;8-21 


Ben«lias, 
2217 


NaO,  2Se<H . 

NnO 

2SeO"    

3A<] 


143-2     100-00 

Crystollued. 

31-2     18-24 

112*0    «600 

S7-0    15-76 


10000 

Muspratt. ' 

,     15-54 


1702    100-00 

c.  Qiiadro-teUniU.  — CrystalUrcs  br  sponlaneooa  ovapomtion  in 
necfUen  whicb  are  perroanent  in  the  air.  (Berzeliu8.)  Not  very  <Ieli- 
qucjicent,  and  consiaiing  of  NaO^SeO*  +  3(HO,SeO')  +  Aq.  (Muspratt.) 

B.  S1U.ENIATK  opSoOA. — Pt'fparatioji  (II.  240,1.) — Cryetallizes  from 
an  aqueous  solution  a.t  a  tem|)orAture  above  40'',  in  anliydroua  crystals 
identical  tu  form  with  those  of  auhydroue  sulphate  of  Eoda:  Fiff.  .59, 
sometimes  also  with  the  i-surface;  a  :  «"  =1  134'  22^;  «  :  a'  =  123"'  13^. 
lake  sulphate  of  soda,  it  is  most  freely  solQblc  in  water  at  33'^.  (MiftH 
chcrlich,  roffff.  17, 138.) 


Sodium  akd  Iodime. 


A.  Iodide  of  Sodium. — Found  in  the  ashes  of  mnrine  and  littoml 
planta.  Formed  by  saturating  au  aqueous  solution  of  hydrJtulic  acid 
with  soda.  Crystallized  from  this  eolution,  when  evaporated  at  leuipo- 
ratnics  between  40^  and  50",  in  anhydn^ua  cubes  similar  to  those  of 
common  salt.  (Mitscherlicb.)  Less  fusible  than  iodide  of  potastiium, 
and  solidifies  on  couliiij;  to  a  radiated  mass  of  pearly  lustre.  (Girault.) 
Not  60  volatile  as  iodide  of  [lotaasium  (Gay-Lussac,  Girault),  but  more 
so  than  common  salL  (Mohr.  Ann.  P/iarm.  21,  fifl.)  Loses  iodine  if 
fosed  in  the  air,  soda  being  formed.  (BcrzcUus.)  Heated  to  redness  in 
the  air  with  charcoal,  it  is  for  the  most  jiart  couverlcd  iitio  carbonate  of 
soda,  while  iodine  ewapes.  In  elo.'sc  vessels  containing  air,  it  assumes  a 
roM  colour,  owing  to  the  fomiatiou  uf  carbonate  of  soda  and  |>enodido  of 
aodium.  (Girault,  J.  F/mrm,  27,  300.) 


Calcmtntion. 


Hi - 

I    


23-2 
126*0 


15-55 

84-45 


Nb,I... _....  149-8 


100-00 


Iodide  of  Sodium  irith  4  Moms  of  Water,  or  llydriodaU  of  Soda  with 
3  AUrnis  of  Wat^r, — Thi«  salt  crystallizes  at  ordinary  temperatures  from 
Ma  a^iucous  euUition  of  iodide  of  sodinm.  Large,  transparent,  longitu- 
dinally striated  oblique  rhombic  prisms,  belonging  to  the  ohlique  pris- 
matic system  (fi^.  87),  generally  in  tables  with  the  i-face  enlarged. 
»  :  «  or  u'  =  109°  48';  i  :  the  e<lge  between  «'  and  u  z=  113°  12^';  1  :  A 
=  119"  48";  i-.the  edge  between  A'  andA=124M&';  i:«  =  149' 
47i';  u':«=n8"  32';  A:A  =  123"  4r>\',  (Milscherlicb,  Po^fff.  17, 
385.)  The  crystals  melt  if  gently  warmed,  and  on  being  more  strongly 
bcated,  leave  tTry  iodide  of  sodium.  (Gay-Lnssac.)  7'hey  do  not  change 
so  rapidly  in  vessels  cunLaintug  air  as  the  anhydroua  KaVl-,  \Ve  Siv^^U'aib 


100 
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BolatioQ  is  also  more  atable,  so  that  it  is  oot  deooropesod  •vea  (▼) 
ing  a  mixture  of  oxygen  and  carbonic  acid  gas  through  it.  Th*  ctjt^ 
efflorcdcc  in  dry  air,  but,  Itko  the  drv  io<lti]e,  delitinesce  in  air  modenWjr 
charged  with  moisture.  ^Giraulu)  They  diasnivo  in  0'6  parta  of  cold  wstir 
(Gay-Luseac),  aad  abo  in  alculiol  when  not  too  strong.  (Girault.) 

CaJralfttion.  MitKherlicb,  Gbultl 

N»l U9-2     flO-56        80-6         .       ,         7fi 

4H0    36-0    19U        19-4  ,         24 


Nal,  4Aii. 


185-2     100-00 


100-0 


too 


The  cryBtala  used  in  Girault's  experiment,  evidently  contained  motb«^ 
liqaor  Ptill  enclosed  in  them. 

B.  AftUBoiJs  Pebiodide  op  Sodium,  or  HrDRioDiTG  op  Soda.— 
Prepared  by  dissolring  iodine  in  eolation  of  iodide  of  sodium.  Forms  i 
brown  solntion  which  giveij  np  it«  excess  of  iodine  on  evaporation  tnztk 
more  readily  than  the  corresponding  potass ium-twra pound. 

C.  Dt-nrpoTODiTB  op  8oOAt  — On  beating  di-periodiit«  of  toh 
=  2XaO,  10'  to  low  redness,  8  atonitj  of  oxygen  escape*  leaving  a  rt«i<U» 
=  2NaO,  10,  which,  on  raising  the  temperature,  passes  into  a  mixian 
of  iodide  of  sodium  and  Kuda,  with  loss  of  2  atoms  of  oxy^a.  The  com- 
pound 2NaO,  10  attracts  water  from  the  atmosphere  greedily,  uud  ioihw 
j8  eet  free  on  its  Mirface  (from  absorption  of  carbonic  acid  /).  It  is  dis- 
solved with  difficulty  by  cold  water.  The  solution  turns  reddened  titnu 
paper  blue,  and  bleaches  it  at  the  same  time.  Jt  loses  tfata  bleaohlBg 
properly  by  boiling;  becanse,  by  this  means,  the  salt  is  resolved  iolo 
iodide  of  sodium,  soda,  aud  iodate  of  soda  preoipitable  by  alcoboL 

8(2N»0, 10)  =  3N»0  +  2N.I  +  NiO,  10». 

In  boiling  water  it  also  dissolves  easily,  the  emme  decompositino 
taking  place.  (Magnns  and  Ammcrmtlller,  Poffg.  S8,  333)  The  Mtns 
compoond  remains  after  heating  iodate  of  soda  to  low  redness,  when,  if  tm 
axoeas  of  soda  i^^  pre^nt,  iodino  escaftes  tiigether  with  thn  oxyrML 
^(Liebig,  Ann.  Pfiarm.  27,  43.)  If  a  sulution  of  iodine  in  oauatie  sotia  if 
[evaporated  to  diyness  and  exposed  to  a  rf*<l'boat,  iodine  ia  evolvo<l;  and 
tlie  residue  diK:^Ivcd  iu  water  yields  cryHtalx,  from  the  aqneous  nloljoo 
of  which  acids  precipitate  all  the  iodiue.    (Preoss,  .^nn.  PfMrm.  26,  94  ) 

D.  lonrnt  of  Soda) — Iodine  is  dissolved  in  a  cold  ntjucoae  solnlitniof 
^■oda  not  very  highly  concentrated  (or  of  carbonate  of  ooda:  Penny),  till  it 
'iMgioB  to  turu  bruwn  ;  tbo  li<^utd  is  then  left  to  evaporate  in  a  cajM  pUtv 
•ipoaod  to  the  air  till  it  crystallizee.  f  Mitscbcrlioh.)  Prisma  of  iodate 
of  soda  appear  flr«t,  but  afterwards  dissolve  and  are  replaovd  by  ibe 
cmtnU  of  this  compound.  '1  heae  crystals  are  also  pr^duotrd  in  a  few 
days,  by  mixing  crystallixi^d  iodate  of  soda  witli  a  conccutrnted  Mlotioo 
of  iodide  of  sodium  in  excc^,  (Penny.)  Reguhir  six-sidod  prisms,  pt-rpcn- 
dicttlarly  tranoatcd;  {lermancnt  in  the  air  (Mitecburlich);  of  sharp  ittlin* 
tai(«;  neutral  to  vegetable  colours ;  cfHorescing  in  the  air.  (Penny.)  The 
eryiitals»  when  heated,  evolve  a  great  deal  of  water  at  first,  and  afterwards 

Iftxygen   with  a  trace  of  iodiue.  (Penny.)      A   little  hot  wmtir    or  eotd 
a)o<'bol  decompesee  the  cnrtuls  into  iodide  of  sodium  whtoh  di 
and  iodato  of  eod*.     Cold  water  dissolves  them  andeeompoeod. 
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tliiff  eolotion,  snlpfaaric  and  nilric  acids  precipitate  lodiao  and  sepamto 
iodiu  acid ;  hydrocbloric  acid  behavea  in  the  samo  manner,  bnt  an 
excess  rediesolves  tbe  iodine,  forming  witb  it  and  tho  iodic  acid,  cblorido 
of  iodino.  (Mitocberlicb,  Po<jg.  13,  162;  17,  481.)  A  lemon-coloured 
precipitate  is  produced  in  the  solution  by  acetate  of  lead;  a  tight  yellow, 
by  nitrate  of  morcunc  oxidt?;  and  a  yeltonicfh  precipitate,  by  nitrate  of 
gilver.  It  does  not  torn  solution  of  starch  blue.  On  evaporating  tho 
solution,  a  considerablo  quantity  of  iodate  of  soda,  accompanied  witb  bat 
little  of  the  nodecomposed  componnd,  crystallites  out.  (Penny,  .inn. 
Pkann,  37,  202.) 

rCalcuUtion. 
NaO ai*2     11-85 
^^m                   ]0«   142'0     S3'95 
•     """^■^^^ " ' 
Nal 
201^ 
KbI 
It   .nnv 


N«0,10«,  lOAq 863-3 

Or, 


Nal H9-2 

N»O.I0» 197-2 

20HO lBO-0 


.  100-00 

BiQtsehttUofa. 

88-34    89-2 

37-46    S7*l 

34-20    33-7 


Nil  +  NttO.  IO»  +  20Aq. 


&26'4    100-00 


1000 


It  may  thoroforo  bo  regarded  either  as  a  10-hydrated  componnd  of 
soda  with  an  io<lous  acid  containing  2  atoms  of  oxyireu,  or  as  a  20-ardratcd 
compound  of  iodide  of  sodium  with  iodate  of  soda.  (Mistcberlich)  Ac- 
oordin|(  to  Penny's  analysis,  the  crystals  are  :=  3NaI  +  2NaO,  10'  -f- 
38Aq. 

£.  lonATB  OP  Soda. — Gay-Lnasac  distincuiehed  a  basic  salt.  This 
he  obtained,  sometimes  in  six-sided  prisms,  by  evaponitiug  a  solution  of 
iodine  in  suvta-ley,  ^auietinies  in  silky  needles,  uy  decomposing  the  iodate 
of  soda  dissolve*!  in  water,  by  means  of  soda.  Tho  former  crystals  aro 
rnnsidcrec!  by  Rummelsberg  {Pvjy.  44,  5-)6)  aa  identical  wilL  Mitscber- 
licU'ii  iudiLe. '  Tbe  hiter  according  to  RammeUberg,  are  unaltered  iodale 
i"  soila. 

a.  Moxo-iODATE.— 1.  Chlorine  gas  is  passed  to  saturation  through  10 
parts  'tf  wnter,  containing  oiio  jMirt  of  iodine  djfi'osed  through  it;  tho  licpiid 
It)  neutralized  with  carbonate  of  i:oda;  chlorine  again  passed  through,  in 
order  to  diasulvc  the  iodtue  thus  thruwu  dowu;  ugain  neutralized  with 
the  carbonate;  the  iodine  which  separates  again  dissolved  by  means  of 
chbirinc;  and  so  on.  Tbe  lirjuid  is  then  evaporated  to  J^  its  bulk;  mixed, 
while  still  warm,  with  half  its  volume  of  alcohol,  and  the  compact  crystal- 
line mass  consisting  of  eight  sided  prismu  which  is  produced  on  cooling,  is 
freed  from  a<lheriag  chloride  of  sodium,  by  washing  with  alcohol.  (Lichig, 
Pogg.  24,  362.)  An  excess  uf  carbonate  of  soda  must  be  avoided;  other- 
wise, di-pcrio<lato  of  soda  will  be  formed.  (Magnus  &  Ammemiiiller.)  The 
addition  of  nlcohul  is  unnecessary,  as  the  less  soluble  iodate  cnn  be  sepa^- 
rated  from  tho  common  salt  by  crystallization.  (Duflos,  Schw.  62,  330  ) — 
2.  An  aqueous  solution  of  terchluride  of  iodino  is  incompletely  saturated 
with  caustic  soda  or  carbonate  of  aoda;  the  iodate  of  soda  is  then  precipi- 
tated by  alcohol,  washed  with  the  same  menstruum,  and  left  to  crystallize 
from  a  solution  in  water.  (Serullas.  Ann.  Chim.  PJtya.  43,  125.) 

The  crystals  thus  obtained  yield  the  anhydrous  salt  if  drie4  at  150". 
(Rammelflberg.)  This  salt  melts  when  heated,  and  evolves,  while  still 
below  reilness,  21*45  per  oonl.  of  oxygen  together  with  iodvuQ,  Vftn.x'va% 


j>burio  and  nitHo  uida  proeipitate  iodino  and  soparato 
|rocl)lorio  acid  bebares  iu  tie  same  toanuer,  but  an 
U  the  iodiim,  fnnning  with  it  and  the  iodic  aoid,  chloride 
Ipherlich,  Fog^.  11,  162;  17,  481.)  A  lemoD-coloureil 
^uced  til  the  solution  by  acetato  of  load;  a  light  yelloir, 
Brcurio  oxide;  and  a  yellowiah  precijiitate,  by  nitnit«  of* 

not  tarn  solution  of  starch  blue.  On  cvaporatiofif  tho 
tderablo  quantity  of  iodate  of  uoda,  accompanied  witb  but 
■decomposed  compound,  cryHtallixes  out.   (Penny,  Ann. 

ColcuUtion. 

NiO 31-2     11-85 

I0»   1-420     „.     63-96 

lOHO   WO     34-20 

I  

NaO,  IO>,  lOAq 363-2 

Or, 


h 


e: 


149-2 
197-2 
180-0 


.  10000 

MtUcberlioh. 

28-34 29-2 

37-4«     37'1 

34-20     33-7 


lO.IO^  +  SOAq.    ...     526-4     lOOOO     lOO'O 

fore  be  regarded  either  aa  a  10-hydrated  compound  of 
0U8  acid  containiag  2  atoms  of  oxyireo,  or  a«  a  20-nyd rated 
tide  of  awlinm  with  iodate  of  soda.  (Mislcherlicb  )  Ac- 
ay's  analysis,    the  crystals   are  =  3NaI  +  2NaO,  10'  + 


Soda. — Gay-Lnasao  distinffnisbed  a  haiic  taU.  This 
letimes  in  six-aided  prisms,  by  evaijoratiii^  a  solution  of 
.  sonietimeti  in  silky  needle*,  oy  decomposing  the  iuikto 
[in  water,  by  means  of  soda.  The  former  crystals  are 
niclsbeqf  (i'o^y.  44,  546)  as  identical  with  MiUcher- 
ilaiter  aceording  to  Rawmelsborg,  are  unaltered  iodate 

f..—\.  Chlorine  gaa  is  pused  to  saioration  throug^b  10 
Lining  one  part  of  iodino  diffused  thrftugb  it;  the  liqaid 
tarlmnate  of  soda;  chlorine  again  passed  throopb,  in 
*-  ifidine  thoa  thrown  down ;   again  neutralized  with 
Blinf  which  «6parates  again  ditwolvcd  by  means  of 
'^'     liquid  U  then  cvaporalad  to  t*|,  its  bulk;  mixed, 
\Li  \Xb  Tolam-f  of  alwbol,  and  Uie  compact  crysUl- 
Mm->*d^\  |,rt«ii«  which  i«  prudnccd  on  c-oolint:,  is 
-\iaiiir  by  muhinK  with  alcuhnl.   (Liobig, 
'      ale  of  •*»!»  iiui^t  be  avoided ;  other- 
ad,  '  Hi  Ammemiiiller.)    The 
'  M  l|.  .!.»  iodate  can  l>o  scpa^ 
lo8,  NcJlir.  62,  3(M))— 
ncompletc'^  Miluratcd 
r  KHb  i*  th*"  p«"''pi- 
ana  left  to  crystallixc 

VJ.  43.  >25.) 
,8>aHif  *Wed  at  150*. 

ind  oTolres,  while  liiU 
.,or  wi»h  iodine,  leaymc- 
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iodide  of  sodium  mixed  with  soda,  (Gay-LasMc) ;  ftocording  to  Liebig;,  il 
leaves  dihypoiodite  of  sodaj  when  heated  to  rcdnces,  it  yiclJa  24-21  per 
ceut-  of  oxygeoand  75*73  of  iodide  of  fiodium.  (Benckiaer.) — It  detoDstn 
on  glowing  charcosl,  and  slightly  when  mixed  with  sulphur  and  struck. 
(Oay-Lu8gac.)  With  concoiitrated  hydrochloric  acid  it  yields  water, 
chlorine,  and  a  yellow  liquid,  which  proLably  contains  terchlortdu  of  lodiM 
and  sodium,  but  dooa  not  yield  this  compound  in  a  crystalline  fona. 
(Filliol,  J.  Pharm,  25,  440.)  Heated  with  a  smftll  qnantity  of  nitric  acid 
it  Yields  biniodatc,  and  with  a  largor  proportion,  teriodata  of  soda  in  the 
anliydrous  state.  (Penny.)  Disdidved  hot  in  a  mixture  of  eijaal  •|niinti> 
tics  of  oil  of  vitriol  and  water,  it  gives  by  cvapontiou  crystald  wliich 
when  laid  upon  bihutuus  paper  and  nearly  dry,  become  all  at  onoo  flciid 
and  tenocioufl.  (Licbig.) 

It  forms  crystals  with  3  different  proportions  of  water. — ^,  Milloa 
{A  mi.  Chim.  rkys,  3,  0,  400)  obtained  crystals  of  iodatc  of  soda  contunin;; 
under  different  circumstances  2,  4,  Q,  10,  12  and  Iti  eqairalenttt  of  water, 
while  Rammclfibcrg  succeeded  only  in  preparing  the  bihydrate  and  tlie 
dccahydratc.  '^. 

m.  Bihydr(Ued.^O\ita\'acA  by  eva])orating  an  aqneons  solution  in  mo- 
derately warm  air.  (Uaiamclsbcrg.)  Uy  cooling  a  not  concentrated  soln- 
tion.  (Penny.)  Forms  fine  silky  needles  united  together  in  tuftc,  which,if 
the  tompcmturo  sinks  below  +  5",  ore  converted,  under  the  liquid.  inl» 
ibe  cr^'stals  y.  At  I  SO''  they  lose  all  tbcir  water.  (Ilammel8l>cf^ 
Penny.) 

/3.  Scxhydrattd. — Crystallizes  on  coaling  from  a  more  dilate  solntion 
in  long  four-sided  prisms.  (Penny,  ^nn.  Pmrm.  37,  203.) 

y.  Decahydrated. — Obtained  by  spontaneous  evaporatinn  bolow  +  5^ 
Transparent  and  colourless.  Clear  octagonal  prisms  with  sixsidetl  sub- 
niits,  which  rapidly  change  in  the  air,  with  loss  of  8  atontH  of  watrr, 
into  the  salt  «.  if  tbis  change  takes  place  very  slowly,  the  cry&tAl'4  are 
converted  into  a  mass  of  needles  of  salt  a.  (Rammclsborg,  Po^y.  44,548.) 

The  salt  diasolres  at  14-5"  in  13*8  parta  of  water:  it  is  insoluU«  ii 
alcohol.  (Oay-Lussnc.) 

Anhjrdrotu.  Bihjrdnted.  RanuneUbof. 

NaO 31*2     ...     15-82  NaO SI  2     ...     14-iO  ..     U  41 

10»  16«'0    ....     84-18  lO* 166-0    ....     7714  ....     JMt 

SHO    ....     18-0    ...      fl-36  ...      «-47 


NaO,IO».,..  197-2 


100-00 


Seihfdnud. 

NaOIO»....  197-2     ., .       78-5 
fiHO    540  21-5 


•t-  3Aq,  ...  215-2     ...    100^  ».  10M9 

Dccft)i]rdrtl4>cl.  Ramnditoj. 
KaO.  lO*    197  2       .      GSfiG  6S-2 

lOHO   ....     900     ...      31-34  ..         SIS 


+  OAq 2512 


100  0 


-f  lOAq.     287-8 


100  00 


1000 


h.  BiNioDATS  OF  Soda. — To  an  aqueous  solution  of  lerchloridQ  of  iodiat 
eimplo  iodatc  of  soda  is  added  first,  and  alcohol  afterwunis ; — the  biuiodats 
then  falls  down.  Dut  tins  salt,  if  <lis8olvcdin  water  and  evaporated,  yi« 
eryatals  of  the  simple  iodate,  and  an  acid  mother  liquor,  (bemllaa^  A\ 
Chim.  PAyt.  45.  5D.)  By  ova[.>oraling  alao  a  mixture  of  ibo  iudale  ' 
an  rxccfti  uf  ludic  aci<l,  the  simpio  salt  crystallixes  out  tirst.  and  tbtf 
ifxtic  arid.  (KammcUbcrg.)  Penny  obtained  a  bin-acid  and  tor-aodl 
by  treating  the  simple  iodatc  with  nitric  acid  ^ri(/.  sitpm}. 
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F,  Periodate  on  HvpKRioDATE  fip  Soi»A, — a.  Di-pariodcUe. — 1.  Tho 
same  tnothfxl  i^  cmploycJ  iv3  in  tho  preparation  of  tbc  iodAte  according  to 
Liebiij  (HI.,  107),  except  tliut  an  vxccss  of  carhonnte  of  snila  and  clilorino 
is  ueed,  (acconlinx  to  Bonckiser,  7  parts  of  carbonntc  dried  iti  the  air  and 
one  part  of  io<line) — and  the  solution  is  evaporated  at  a  teiupcrnturo  near 
100^,  till  the  salt  «epamtes. — 2.  Better  :  Chlorine  gas  is  passed  through 
a  warm  solution  of  iodate  of  soda  and  caustic  soda.  Tho  salt  is  then 
<lppo8itcd  in  a  crydtallino  form,  as  tlio  concentrated  solution  cools.  At  a 
low  red  lieat  it  runs  together  and  evolves  \0-25ii  per  cent.  (^  At.)  of 
water,  and  17*895  per  cent.  (6  At.)  of  oxygen,  leaving  dihypoiodite  of  soda, 

2N«0,I0'  +  3H0  =  2N»0, 10  +  60  +  3H0; 

aftcrn-ardti,  at  a  full  red  heat  it  evolves  4767  per  ccut.  more  of  oxygen 
[this  umoiiuts  to  only  13  atoms,  and  the  loss  should  really  bo  2  atoms]; 
the  residue  consists  of  Boda  and  iodide  of  aodinni  in  equal  numbers  of 
atoms.  Insoluble  in  cold,  and  but  slightly  in  hot  water.  (Magnus  & 
AmuiennulIeT,  Poff^.  28,  514.)  Dissolves  eauily  in  dilute  acetic  acid,  with 
formation  of  lodato  of  soda  and  formio  acid.  (Bcncktscr,  Ann.  Pharm. 
17,  254.) 

Aiiliydrous. 

2NaO    C2'4     25-S3 

lO?  182-0 74-47 


2Nii0,I0' 244-4    .._. 

CrystallUcO. 

2N»0 62-4     22-931 

10? 182*0     67-06f 

3HO  „..- 27-0    9-95 


2NaO,IO'*+3Aq. 


271-4     100-00 


loo-oo 

Mognus  k  AmmennUUer. 

8!)-74 

10-26 

10000 


b.  ifoHoperiodnte. — Tho  suit  a  is  dissolved  in  ac|ucou8  hyperiotlic  acid 
to  saturation,  and  cvaporatcl  to  the  crystallixitig  point.  Colourless 
crystals  |>onnancnt  in  tho  air,  and  not  coutaininj?  water.  At  a  red  heat 
it  is  resolved  into  '28'754  per  cent,  of  oxygen  gas  and  71 '049  per  pent, 
of  iodide  of  aodiain.  Readily  soluble  in  water.  (Magnus  6i  Ammer- 
miillcr.) 

CalcDlatioa. 

NaO 31-2        14'GS 

10?   182-0         85-37 


NaO,lU7 213-2 


100-00 


SuDlLM   ADD   BltOMINK. 

A.  Bromiiie  op  SoDTHM. — 1.  An  aqueous  solution  of  hydrobromio 
acid  is  saturated  with  soda  and  evaporated  at  a  temperature  above  30*. 
fMitacbcrlich,  rojt;.  17,  383.) — 2.  Bromide  of  iron  <li«»olve<l  iu  water  is 
decomposed  by  c^i-l>ouate  of  soda  in  atomic  proportions — tho  mixture 
boiled  for  n  short  time — then  filtered  and  evaporated.  (0.  Henry, 
./.  Pharm.  15,54.) — Crystallines  in  cubes,  (Mit«cherlich.)  Taste.s  rather 
alkaline  than  saline.  (O.  Henry.)  CrystalUzea  from  an  aqueous  solution 
at  onlioary  tcmiwratures,  in  combination  with  4  atoms  uf  water,  in 
oblique  rhombic  priijms  which  perfectly  agree  with  those  of  the  hydrated 
iodide  of  sodium  (III.,  105).  {Mitic/teriich.}    They  aw  \«Wm<i\A,  w\\W%ft 
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wbcD  heated,  IcaTuiv  bromide  of  Bodioin.  At  urdinary  temperatum 
they  are  pennaocnt  iu  the  air.  (Mitscherlich.)  Readily  Bolable  in  wwm 
aod  alcohol.   (0.  Henry.) 

Anhrdraos.  HydraCod. 

Ka tJ-a    ....    22B3  N»Br   „„ lOI-e    ....     M-84    —     IS-I 

9r M'4    .„.     7717  4HO «.      3611    ..,.     U'lS    «.    MW 

Na.Br.  lOlS    „.  100-00  NaBr  +  Uq IS?**    .-.  IW^tO    _  100^ 

n.   HrOBATED  PeHBROMTDE  op  SoDTTTM  OB    HrDROIIROMTTE  OP    SODI. 

Behaves  like  the  correspondiog  potaj»h-ooinpoDud.  (Balaxd.) 

C.  HrpoBROMire  op  Soda. — A  email  qnaDtity  of  hrotuine  added  to 
solution  of  »uda,  imparts  to  it  bleaching  pra|>ertiee  which  tncreB«e  with 
the  addition  of  more  bromine;  but  if  an  exccps  be  added,  the  bleacbini 
power  ie  destroyed,  owing  to  the  formation  of  bromate  of  soda  whioi 
Bcparatcs  on  concentrating  the  solution.     The  bchavioar  of  bromine  willi 

I  carbonate  of  soda  is  aUo  precisely  eimilar  to  that  described  nndcr  potaak 
(Balard.) 

D.  Bromatb  op  Soda.— Prepared  similarly  to  bromato  of  potaifa.— 
Crystallizes  from  the  arjtieous  solution  at  a  tenipernture  above  4°,  in  cmll 
nuhvdroos  fihiniiig  crystals,  ideDticnl  in  form  with  those  of  hromat?  of 
potatsh  (Ltiwig)  and  chlonito  of  soda.  (Mitscherlich.)  Telruhedron*  wHk 
the  fturfacefl  of  the  opposite  tetrahedron,  the  cube,  and  the  rbunboidftl 
dodocahedron.  (Ramnielsterg,  Poi^ff.  52,  85.)  The  eryptjils  melt  whts 
heated,  and  are  conrertod,  with  loea  of  oxygen,  into  bromide  of  acMlJaa. 
They  detonate  on  ignited  charcoal,  and  also  by  percasaton,  whoD  nixti 
vith  T&rioiu  combustible  eubstances.  (Lbwig.) 

ColcuUtion. 

N»0....„ ..        Sl-2        20*86 

BrO» 118-4        79-M 

N»O.BrO»  liO^O        ~.       100-00 

Below  4°  the  Bait  crystallizes  from  ita  aolntion  in  long  fonr-iided 
needles  cnotaluiug  water,  which  L-filoretjce  in  the  air  without  loaing  thiit 
form.  (Lowig,  J/a^.  Pharm,  33,  6.) — One  part  of  the  anhydrous  salt  du- 
solrea  at  15"  in  3*7  parta  of  water.  (RammcUberg.) 

SooruM  AKO  Chlorine. 


A.  CnLoniDR  op  Sodttm. — Common  tait,  Roe3£rsalt^  Sta-aalt, — Fooad 
in  salt  beds  and  in  some  sandy  deurts;  in  the  dccrcpitaLing  ruck-«ftlt<f 
Wiclizka,  which  evolves  an  iD6ammable  ^^na  when  disduKe*!  in  w«t«. 
(Damos.  Ann.  Ckim.  Pkyt.  43,  316;  also  Schw.  59,  486;  H.  Row,  /W. 
48,  3.W;  rid.  II.,  43.) 

Sodium  bums  at  ordinary  temperatures  in  chlorine  gatf  •nitllM 
t1)rtght  red  sparks  and  forming  chloride  of  sodium.  <H.  IHry.)  Witt 
hydruchlortc  acid  gaa,  sodium  and  soda  behave  exactly  Iik«  potMiiBV 
and  potash. 

The  shU  Is  obtained: — 1.   By  meclianiral  extraction  from  salt'b^da^— 

£.   By  diNtolving  impure  mck  «alt  in  frcfli  wntiT,  in  ilic  watrr  of  ■al^ 

■logs  or  in  hca-water,  ami  ih'^n  decanting  undovsiwniting  — 3.  Hy  boiliog 

1  the  liijuid  from  the  sBh-springs,  after  it  lins  bccnc  oncciit 


jM 
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■  exposure  to  the  air  in  the  Graduating  Workt  {Oradinterl-fn)  or»  more 
rturely.  liy  purtial  congelation  of  the  water. — 4.  By  the  evaporation  of  sea- 
water  either  in  tbo  huh  or  by  artificia]  heat. — The  impuritiea  in  common 
salt — consisting  of  sulphat«  of  flo<la,  with  chloride  of  calcium  and  sntpliate 
of  lime,  chloride  of  magnesium  and  etiljihate  of  mneneain,  which  ^ive  it  a 
sharper  and  more  bitter  la«te, — may  be  separatea  by  precipitation,  first 
with  chloride  of  barium,  and  then  with  carbonate  of  eoda  at  a  high  tem- 
perature,—then  nitoring  and  neutralizing  the  excess  of  carbonate  of  soda 
with  hydrochloric  acid.  Fiicha  (AWh.  Arch.  7,  40ft)  precipitates  the 
ma^esia  from  Iho  eolutioii  of  salt  by  milk  of  lime — then  the  sulphuric 
arid  from  the  filtrafe,  by  ohiorido  of  barium — then  filters  again — precipi- 
tates the  lime  and  baryta  by  carbonate  of  ammonia — evaporatea  the  clear 
liquid  to  drynesa — and  exponcs  the  residno  to  a  red  heat.  VVittstein 
(Hrpert  65,  ;JOI)  proceeds  in  the  same  manner,  excepting  that  he  ueea 
carbonate  of  .>nda  instead  of  anituonia,  which  prccipitntrs  the  lime  less 
completely;  he  then  filters  and  neutralizes  the  excess  of  soda  by  means 
of  hydrochloric  acid.  The  iodido  or  bromide  of  bodium  possibly  present, 
cannot,  however,  be  separated  by  either  of  these  methoda,  but  only  by 
repeated  crystallization;  it  then  remains  in  the  motber-Hquid. 

C'hlori<le  of  sodium  cryatallizes  in  cubes,  octohedronSj  and  hollow 
BQuare  pvmraids.  It  is  cithor  transparent  or  tranalaoent.  Specific  gra- 
vity =  2' 03  (linger)  2078  fKarsten),  215  (Kopn).  That  which  has 
been  rapidly  cryntullized  decrepitates  in  the  fire.  Common  salt  fuses  at 
a  red  heat,  and  forms  a  crystalline  mas«  on  cooling.  At  a  white  boat  it 
rolatilize?.  It  is  somewhat  less  volatile  than  chtortde  of  potussiumj 
bat  like  that  gall,  it  sublimes  at  a  low-red  heat  in  open,  but  not  in  covered 
■  xirucibles.  (H.  Rose.)     It  has  a  pure  aaline  taste. 


Ns 

a.. 


Caloulntion.  Ure.  Longrliamp. 

233    39-59    39-98    39  767 

35-4     60-41     «0-0a     60-233 


N«C1 
Or: 


fiS-O 100-00     100-00 


Calculation.  Ktrwu.     Bcrtbollct. 

N»0- 31-2     ....     53-24     .,..     53     ..  ,     53-2     ... 

MaO« „ 27-4     ....     4«-76     ....     47     .  .     468     ... 


100000 

Berxeli&s. 
53-44  . 
4«-3A     , 


WicgUeb. 
..     53-4 
..    46-& 


KftO,  HuO> 68-4 


MaO* 


10000 

Wsnxal,  Muvct. 

M 

46 


100 


100  0 


100-00 


1000 


DiltoD. 
56 
44 


100 


100 


100 


Heated  with  potassium,  it  yields  chloride  of  potasgium  and  mctnltic  sodium 
'".  Davy).  Produces  a  small  quantity  of  sulphide  of  sodium  when  mixed 
a  state  of  fusion  with  Kulphur.  (A.  Vogel.)  When  healed  to  red- 
.,JM  with  silica,  it  yields  silicate  of  eoda  and  hydrochloric  acid  gna,  the 
ecomposiiion  takmg  place  rapidly,  if  vapour  of  water  has  acceiis  to  the 
lixture.  With  oil  of  vitriol,  it  gives  sulphate  of  soda  and  hydrochloric 
Sid  gas.  According  to  Bcrthollct,  it  also  evolves  a  small  quantity  of 
ivdrochloric  acid  gas  by  distillation  with  oxalic  acid,  but  not  with  acetio 
icid.  In  solution,  it  is  decomposed  by  excess  of  oxide  of  lead,  the  pro- 
^■diicU  beiuff  s«Ia  and  suh-chlorido  of  lead,  TMCI  (Sclicelc);  nitrate  of 
mumonia  likewise  decomposes  it  by  double  afUnity.  (Karsien.) 


al 
far     1  ■il'ijrf 


If 
■WHOMs  ■ncr, 

■u  ifa  III  I  I    «r  A* 

SMUHtaoa  tafc<a  phcB  faila 


nit  BBy  W  aliMrfid 


^■iiwi  o/*  0tt<frUr  *f  SUimm, — Ob*  put  «f  p«f«  eoouMQ  i 

al  ftil  teme»Uf««  W««t<B  9*  saA  100*.  :^7  pvto  of  wstsrW 
(18  AL)  (Fk^s).  If  the  mH  n  aaBbosted  with  cblvride  of 
aalgiiWB  or  efalonile  of  —igiiwimi,,  fart  of  it  MBntee  oo  ooolta^  ft 
■olalioa  flBtontetl  at  b  fcowflg  hcBt:  eraa  b  aolvttoa  of  tbese  ehlonfa 
■Btoralcd  in  tlw  eoM  pfcci|Htstefl  a  ponion  of  the  abIi  from  %  Mtvtiaa 
of  pore  cbloride  of  fodiom  likevuo  »tanted  in  tbe  eold.  (Facka) 
Oae  port  of  pure  nit  dinolTCf  at  14~  in  2*79;  at  60*  in  3-7;  M 
10D7'  to  2-48  parti  of  water.  (Gaj-Ln^cac.)  Cummoa  alt  £a»olre*  il 
S  .SO  partj  of  coUl,  and  id  2-77  furtj  of  hot  wat«r.  (IWrgiuaiu)  PeiftMhr 
pan*  unit  diasolvea  in  S-77  parts  of  water  at  1°,  and  io  VM  p«ita  of  hdh 
injf  waf^r;  at  all  eventa,  the  flepoattion  of  nit  from  lh«  latter  r-*""*^ 
tnkn  placo  onl^  when  the  liqmd  i«  cooled  in  open  v»3el»— ia  i 
roMeli  no  «ttlt  is  ilcpo^itoi:  the  presence  of  other  sall4  inere&m  it 
bilily  roniiidonilil/.  (Unger,  J.  pr.  Chan,  8,  285.)  One  part  of  oo  .^^ 
inlt  diMolvci  at  25'  in  28  poiU  of  water.  (Knpp  )  Ono  part  dinolm 
in  3/38  wirU  of  water  at  18-75',  forming  a  litjuifl  of  spcrido  ^rarilif 
1'3046.  (KarsU>u.)  Tho  specific  gravity  oi  a  solntion  eaturated  at  8*  u 
I  SOS.  (Anthnn.)  At  a  very  lnw  temperature,  taslelcM  ice  freeiei  ool  <rf 
tlio  w)liiti(>n.  (Xavicr,  dell' Cliem.  J.  \,  212.)  Concciitratoil  bydreeU^ 
rid  nrid  prcripitiites  suit  front  a  saturated  solution.  Common  nit  ii 
•;htlv  iliwolvLil  by  dilute  alcohol,  but  it  icnreely  lolublc  in  ali«ol»ti 
■»Im>I.  %.  ft.  Wntrner  {J.  ftir  pract.  Chent.  40,  448)  jfivos  the  foOoving 
•  of  tho  solubility  of  common  «alt  in  alcohol  of  dilTtirent  streu^h*: 
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PcreeDt.ofibw].  Al. 

750 


»S'5 


1.             Temperature. 

Per  cent,  of  salt 

WO 

0-6(il 

..„.-             0-700 

...^.             0-736 

71*-5 

1-03S 

ni74 

7-0.0 

0171 

^ 


B.  HypocntoRiTE  op  Suua. — Hitherto  obtainctl  only  in  the  state  of 
mixture  with  chloride  of  aoJiuni  in  the  so-called  Chloride  of  Soda. 
Chlorine  is  paeaed  throuj^h  »  bulution  of  ijoda  or  carbonate  uf  soda  in  the 
proportion  of  rather  Icsa  than  1  At.  chlorino  to  1  At.  soda;  e.  g. 
through  a  aolntioD  of  carbonate,  till  the  liqnid  begins  to  eflervcace 
Mrongly;  a  proof  that  mure  than  ouo  half  uf  the  boAb,  \a  alreaily  com- 
bined with  chlorine.  Labarraquc  (/.  C/iim.  Med.  2,  105)  prepares  the 
liquid  called  after  his  name,  by  passinj^  chlorine  (evolved  from  o7G  parts 
of  commuD  lialt,  448  part^  of  mangaiieiie,  576  parts  of  oil  of  vitriol,  and  448 
parts  of  water,  with  the  aid  of  heat)  throagh  a  solution  of  2500  parts  of 
crystallized  carbonate  of  soda  in  10,000  parts  of  water.  About  half  an 
atom  of  chlorine  only  is  thus  pre5t'iitL'd  to  one  atom  of  tho  carbonate. 
Payen  precipitatow  Aloride  of  lime  in  solution  with  cju-lmnate  of  soda, 
and  decants  the  clear  liquid  from  the  carbonate  of  lime  thereby  produced. 

If  the  current  of  chlorine  gas  be  stopped  just  before  effervescence 
begins,  a  pale  yellow  liquid  is  obtained,  smelling  slightly  of  chlorine,  and 
having  a  eliarp,  biting,  saline,  but  scarcely  alkaline  taste, — first  reddening, 
and  then  bleaching  turmeric  paper.  It  loses  seari;»;ly  any  of  its  bleachiug 
power  by  boiling,  but  more  tlian  half  if  rapidly  evaporated  to  dryness^ 
less  however  by  slow  evaporation.  If  a  given  quantity  of  the  liquid  be 
mixed  with  dilute  sulphuric  acid,  and  atiiio.^phcric  air  pa!!se<l  through  It 
as  long  as  chlorino  escapes  (the  chlorino  bein-j  evolved  from  tlie  hypochlo- 
rana  acid  and  tlio  equivalent  quantity  of  chloride  of  sodium  :  2S0^  4- 
NaCI  +  NaO,010  ^  2(NaO,SO=)  +  2C1),  the  resiilue gives,  wilhasnlu- 
iiun  of  silver,  a  precipitate,  the  quantity  of  which  may  be  lufsunied 
=  1  part.  [This  arises  from  the  small  <(ttantity  of  chlonde  of  sodium, 
''which  was  formed  together  u-ith  some  chlomte  of  soda.]  The  samo 
measure  of  the  liquid  mixed  with  solution  of  silver  immediately  after 
adding  the  dilute  sulphuric  aclil,  gives  60  such  parts  of  chloride  uf  sli- 
ver. [In  this  case,  the  silver  is  precipitated  by  the  chlorino  set  free  from 
the  chloride  of  eodium  and  the  hypochlorite  of  soda.]  A  third  such  quan- 
tity boiled  by  itself  for  two  hours  evolves  chlorine,  loses  a  little  of  its 
bleaching  power,  and  yields  wilh  a  solution  of  silver — after  being  treated 
with  dilute  aulphuric  acid,  and  a  current  of  air  passed  tbrough— 3  parts 
of  chloride  of  silver.  [Thus  hy  Ibo  boiling,  the  quantity  of  chloralo  of 
soda  and  the  corresponding  amount  of  chloride  of  sodium  is  increased 
threefold.]  A  similar  quantity  of  the  liquid  left  for  12  days  by  Itself,  and 
then  treated  as  above  with  dilute  acid  and  a  cunent  of  air,  gives  0  parts 
of  chloride  of  silver.  An  e({ual  quantity  spontaneously  evaporated  in  the 
air,  leaves  crystals  consisting  almost  entirely  of  carbonate  of  soda,  and 
nut  capable  of  bleaching,  even  on  the  addition  of  sulphuric  aoJd.  The  resi- 
due treated  with  sulphuric  arid  and  the  current  of  air  as  before,  gives  but 
1-5  parts  of  chloride  of  silver;  showing  that  but  little  chlorate  of  soda  is 
prodnced,  and  that  the  greater  part  of  the  chlorine  cficanes  during  the 
evaporation.  After  rapid  evaporation,  on  the  contrary,  the  liquid  still 
retains  ^  ot  its  former  bleacbtng  power.  Carbonic  ucid  gas  passQ<i 
through  the  liquid  carries  off  bat  little  chlorine,  and  \iut  aVi^vX'^f  %&«<:\a 
VOL,  in.  I 


1  UA.  IQp- 


^Am  fev  o<>ehw*rii 


«r  .0^  (lfimiiiili.il.  ^^^  IT. 
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Qeoidedly  alkaline.     Oo  igmted  charcoal  it  detonatea  rapull^,  fusing  and 

trmitting  a  yellowish  li^lit.  (Vautjuelio.)     When  LeateJ  with  Tiitrie  acid 

^  is   oeoomposed   in  the  suae  manner  aa  cblornto  of  potasli  (II.,  til) 


-into  citikta  of  aoda,   percblorato  of  sotla,  and  oxygen  and  chlorine 

iMM.  (Penny.)     It  becomoa  aoiuowlmt  moist  in  the  air;  requires  3  j>arU 

cold  water  for  aolution,  and  nearly  tho  aame  quantity  of  hot  water. 

,  Ihencvix.)     At  JO'',  it  ia  soluble;  in  34  partft  of  alcohol  of  B3  per  cent., 

and  in  a  smaller  quantity  of  hot  alcohol. 

Cryftolliied. 

31'2     26-76 

85-4     73-24 


■(Che 


KiO „ 

ao* 

N«0,  aO«  116-fi 


100-00 


E.  PBRCHLOitATE  OP  SoDA. — 1.  Formed  by  saturating  eoda  with  per- 
Blloric  acid.  (Serullas.) — 2.  By  docompoaing  chlorate  of  eo^la  with  hot  nitric 
acid.  (Penny.)  Traiis^tarent  plates.  (Scridlaa.)  Rhomboids.  ^Ponny.) 
Easily  decomposed  hy  heat,  hut  not  by  hydrochloric  acid.  (Penny.)  Deli- 
qoeaoent.  rStrullis,  TPcnny,  Ann.  Pharm.  37,  203;  also  J-V^.  Cfiem.  23, 
JiSff.)  Soluble  also  in  strong  alcohol.  {ScTohne,  Ann.  Chim.  ^^^8.  40,2^7.) 

F.  Si7LPHATB  OF  Cqldridb  OF  SoDiDH. — Prepared  Uko  Uio  sulphate 
of  chloride  of  potassium  (III.,  63).  (H.  Row.) 


SoDnm  AND  FLCORnrE. 

A.  Flcoridk  OF  SonniM. — 1.  Hydroflooric  acid  is  saturated  with  soda, 
and  the  solution  evaporated  to  the  crystallizing  point. — 2.  100  partJ  of  fluo- 
ride of  silicium  and  sodium  are  mixvd  with  112  part«  of  dry  carbonate  of 
foda,  and  rcdncwl  to  a  thin  pusto  with  a  ^nmli  quantity  of  water.  The 
mixture  is  then  (wiled  ae  long  &f>  it  swell:i<  up ;  and  tho  hard  Innipy  mus^ 
thus  obtained  is  reduced  to  powder,  and  i^jaiu  boile<l  with  water  till  all 
frothing  ceasea;  the  insoluble  portion  is  treated  repeatedly  with  boiling 
water  as  long  lu  fluoride  of  sodium  if  dissolved  out.  By  this  treatment 
the  silica  is  prevented  from  assuming  the  gelatinous  form.  The  fluori<lo 
of  sodium,  on  account  of  its  s[>aring  solubility,  could  not  well  be  exlnicttid 
from  gclalinou'?  silica,  a  part  of  which  would  also  dissolve  in  the  water 
and  render  the  suit  impure.  The  ."olntinn  h  evaporated  till  it  becomes 
opa1esc<*nt  from  the  separation  of  the  silica  previously  dissolved;  it  is 
then  poured  off  from  the  crystals  of  fluoride  of  sodium  alrcndy  formed — 
evaporated  by  it*elf — and  the  roaiilne  heated  to  redness  to  render  the 
eilica  insoluble.  Gaseous  fluoride  of  silieium  escapes  during  the  ignition, 
if  the  Riother-liquor  contains  any  unde*omposeii  fluoride  ot  silicium  and 
sodium,  and  may  bo  niore  ettcctu'ally  got  rid  of  by  igniting  tho  rci«iduo 
with  carbonato  of  onunonia  iu  a  covered  crucible.  After  thi^,  the  maea 
IB  diitsolvcd.  filtered,  and  crystallized.  All  these  processes  must  be 
carried  on  iu  metallic  vesseU,  because  glasa  vessels  would  he  attacked. 
(Berzelius.) 

The  salt  crystallictss  in  cubes  and  octohodroos,  which  are  somelimee 
clear,  sometimes  opalescent,  and  often  have  a  pearly  lustre;  it  decrepi- 
tatcK  in  the  fire,  and  begins  to  fuse  at  a  tcmi»eruturo  just  above  tho 
meltiog-poiut  of  glsn;  its  tuste  is  le^s  sharp  than  that  of  fluoride  of 
potaMium.    When  mixed  with  silica.  It  fuses,  wUUoxit,  Aecom^wn^AOtt, 
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below  its  own  meltiDg-pomt ;  on  <lis«olTing  it  in  water,  the  silica  remains 
Whiud.  It  is  liissolvoil  very  slowly  hy  cflid  water  {acconling  to  II.  Rose, 
with  hlight  rc*liiction  of  teniperatnro);  23  partB  of  water  at  IG*  slowly 
*li*gulvo  one  part  at  most  of  tiuoridc  of  sodium,  anil  no  more  even  wiui 
the  aid  of  heat.  The  solution,  when  cvajiorated,  again  violds  crystals  of 
the  fluoride,  the  crystallization  Lcinj(  frctjucntly  attended  witli  the  appear- 
ance of  light.  Alcohol  takes  up  very  little  of  the  salt.  (Berzelius,  P099* 
1,  13j  Yid.  alw  Gay-Lusaac  &  Theuard,  Hahfrch,  2,  21.) 


Cftlculatioo,  according  to  iknelias. 

23-2         , lii-37 

18-7 U-6i 


N«,P... 


-II-9 


100-00 


I 


B.  YFlvoride  of  IIydhooe-n  and  Sodium. — Floorideof  Bodiuni  U 
fluporsaluratod  wltli  hydrofluoric  acid,  aud  left  to  evanorato  spontaneonsly 
in  the  Jiir.  Small  colourlcsis,  rliombuhcdral  cryrtuls,  having  n  sharp, 
purely  a<'id  taste.  They  contain  no  water.  Thoy  tuni  white  in  the 
tire,  without  losing  their  fomi,  and  evolve  auhyJroiu  hydrofluoric  acidf 
leaving  behind  US*1  per  cent,  of  fluoride  of  sodium ;  heated  to  redneet 
with  6  times  their  weight  of  oxido  of  lead,  they  give  otT  14-4  per  cent,  of 
water.  Kuther  tueuluule  iu  cold,  more  readily  soluble  iu  hot  wat«r  (u 
bi'hjfdroJlttaU  of  aoda);  separates  again  iis  it  cools.  (Bcrzclius,  Pajg, 
I,  13.) 

CrysUlliMd.  Bcnfttios. 

Na?  -...„ <I-9    6B-02    68-1 

HP. _    19-7    31-98    .„ 31*9 

N.F.HF 61-fl    10000    lOO-O 

C.  Fldoboride  op  Sodil'M. — Fluortdo  of  sodium  ia  madoto  nnitcwith 
hydrofluate  of  boracic  acid.  The  salt  rrystillixes  from  un  atjueotu 
Aolution,  slowly  cooled,  in  transparent,  rectauffular,  four-sided  prlisnu, 
often  fihortcncd  and  approaching  the  cubical  form.  They  contain  no 
water;  fuse  below  a  red  heat;  havo  a  bitter,  stimewbat  acid  taj>te;  and 
redden  litmus  strongly.  The  componn<l  is  chaneed,  by  prolonged  cxiK^suro 
to  heat,  into  gaiieouh  fluoride  of  boron  which  escapes,  and  fluoride  of 
sodium  which  remains.  It  is  more  soluble  iu  water  than  the  fluorid«  of 
hydrogen  and  sodium,  but  only  slightly  soluhlo  in  alcohol.  (Bcrzeltus.) 


Sodium  and  Nitroqex. 
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A.^  Ahidb  of  Sodium. — Oiiw-fotound  •SWfMn-eom/wuMtf.  Wbeo  1 
^ttntitT  of  MKlinm  which  evolvoB  from  water  lOU  measures  of  hydrogen 
gag,  ii  Mated  in  ammoniacal  gas,  it  absorbs  trnnuuilly  Uetwcen  142  uid 
103  mesunne,  setting  100  measures  of  hvdroiron  fW«,  and  aseuming  fint 
a  blue  and  afterwards  a  green  colour,  'j'he  compound  is  of  an  oliro-gnvD 
colour,  fus«s  Toadily,  and  exhibits  the  t^ame  rclutiono  as  the  corre«pondil 
potaaaiura  compound.  (Gay-Lusaao  St  Thenard,  Hechnch.  \,  334; 
abo  Sir  H.  Dary,  PhU,  TrantoH,  ISIO,  24.) 

R.  NiTKlTB  OF  Soda. — 1.  Prepured   by  beating  nrtraU;  of  toda  to  a 
particular  tem|>eralttte,  then  dtswUitijf  iu  water,  iLndcrysuUmng:  niliatc 
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soda  appears  firet;  aftorwards  tlic  nitrite.  fDciman,  Hutis.)  In  the 
nothcr-lirjiior,  Doimnn  (Scher.  J.  7, 27C)  thought  he  ha»i  fonn4  ft  coinpound 
f  *04ia  auU  nitric  oxide.  Hcsa  also  regarded  the  crystals  which  he  ol>- 
uoed,  Dot  as  nitrite  of  sodu,  but  as  Bodii  combined  with  nitrio  oxide.  (See 
Dwevor,  what  ha^  been  Aaid  II.  3H2,andIII.  Hf^.) — 2.  Solution  of  soda  is 
atarnted  with  the  vapour  of  hyjionilric  acid  evolved  by  heating  fuming 
Ititric  acid.  Nitrate  of  soda  is  also  formed  at  the  same  time.  (Fritzsche.) 
Permanent  rhombohedrons.  Dissolved  readily  by  water,  but  ngt  by 
dcohol. 

Crystallized.  Heu. 

NaO  31-2     45-09  444 

MO"  38-0     54-91 

NftO,NO>    69-2    10000 

Hess  regards  the  crystals  as  composed  of  1  atom  of  soda,  1  atom  of 
litric  oxide,  and  1  atom  of  water,  but  observes  himself  that  no  water  is 
oiled  on  fusing  tliOTn. 

C,  NrtBATE  OP  SoT>A.-^Rhomboidal  Saltpetre,  Cut/ic  Nitre,  ChiliSatt- 
ire.  Found  native  in  beds  ^evenil  feet  in  thicknes!^,  ia  the  district  of 
fainpa  on  the  borders  of  Chili  and  Porn.  (Hlvero,  Schw.  34,  4J0.)  Chili 
ealtpctrc  contains  i)6*(>9S  per  ccot.  of  nitrate  of  soda,  1-302  per  cent,  of 
oommou  salt,  2"0  per  cent,  of  water,  with  traces  of  sulphuric  acid  and 
lime.  (Lecanu,  J.  Pharm.  18,  102.)  It  contdins  99-633  per  cent,  of 
nitrate  of  so^Ia,  0-307  per  cent,  of  common  salt,  with  a  Imco  of  lime. 
(Witlatoin,  Jiepert.  64,  292.)  •;  Hofsteller  {Ann.  riwrn.  V),  340)  gives 
the  following  analysia:  nitrate  of  eada  94'2!n,  chloride  of  cnlciuui  1'990, 
water  l-»93,  sulphate  of  potash  0*239,  nitrate  of  jK-tiwh  0-426,  nitrate  of 
lapiicsia  O-H.'/H,  insoluble  residue  0-203.  •]  Prepared  by  saturating  car- 
onato  of  soda,  or  distiUing  cunmion  salt,  with  nitric  acid;  also  by  preci- 
^tating  nitrate  of  liino  wiOi  sulphate  of  soda,  and  crystallizini,'.  Belong*) 
to  the  rhombohcdrnl  system,  its  form  being  an  obtuse  \\\omh  (Fig.  MI); 
r  lackuardu  =  IOC''  30';  r  :  r  d'lwnwards  —  73'  30';  (Brooke,  Ahh. 
fkU.  21,452).  Sp.gr.  =  2'188(Marx),  =  2-20(Kopp),  =  2-22.'>6  (Kar- 
'  en).    It  fuws  when  heated,  and  on  cooling  solidifies  in  a  white  ma.ss. 


NaO  , 

NO»  

Crj-stallizcd. 

.     7.\'2        :ifi-6 
54-0         63-4 

Longchunp. 
3G?5 
63-25 

M' cozel. 
37-5 
62-5 

Richtcr. 
S7-9 
62-1 

Kinran. 
42-34 
&7-55 

Dal  ton. 
42-4 
57-6 

N*0,NO».. 

85-2       J  000 

l&O-OQ 

100-0 

1000 

a9-89 

100-0 

When  it  is  heated,  pnre  oxygnn  gas  is  evolved  at  first,  and  nitrite  of 
soda  formed ;  but  afterwards,  tlie  oxygon  becomes  mixed  with  nitro- 
D  and  fumes  of  hyponitrio  acid.  It  detonates  less  violently  with 
arcoal  and  otlier  combustible  bodies  than  nitrate  of  potash.  A  rali- 
_  liro  of  5  parts  of  nitrate  of  soda.  1  part  of  sulphur,  and  1  part  of 
charcoal  ciplmle.'j  slowly,  with  a  reddish-yellow  Bame.  (Proust,  N.  Gehl. 
1,  352.)  A  detonatini^powder(lII.  70)  made  with  nitrate  and  carbonate 
of  soda  and  sulphur,  explodes  very  feebly.  (M.  Meyer  )  When  dissolved 
in  water,  it  is  decom[K>scd  by  sal-ammoniac,  by  double  affinity  (Karstco); 
also  by  ehlorido  of  potassium  (Longch:»mp),  and  by  sulphate  of  potash 
jLMorreau).  Ikcomes  moist  only  in  moist  air  ami  dpli<]ueacc«  perfectly, 
cording  to  Braudes,  in  an  atmo8)>here  sataratetl  with  vapour  of  watec. 
•  dissolves  it  with  great  reduction  of  tomporalurc.    Ou^  ^ai^.  ol  >3aft 
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nan  ma 
uid  Ik 


Bait  iUssdIvos  ut  — 6^  in  1-58;  at  0^,  m  1-25;  and  at  119^  in  0-46  {wrtiaf 
■wiit«r(M»rx);  il  di«olv«al2%in  2-8!);at28^  in  I '12;  and  at  47%  ioO-T^ 
parla  of  wtilcr  (Osann);  at  18*75%  in  1136  parte  of  water  (Karvten);  S 
1R'd%  in  1*14  parts  (Kopp).  Si>.  gr.  of  a  saturated  solution  at  18-75^  = 
1'3769.  (Kantfn.)  (Kroiu  RicLt«r'8  tablet  of  epeoi6o  grarity  and  p« 
centage:  Stoiikionietric,  3,  ltJ4.) 

D,  StTLPHiTK  np  NiTRio  OxTOB  AND  SoDA. — Similar  in  propertiM  Id 
the  potosk-ealt,  but  still  more  soluble  in  vater.  (Pelonse.) 

E.  PaoapQATE  or  Soda  and  Ammonia. — Phoaphoric  nalty  Mieroeotait 
ullf  Sal  microcotmirMtn,  Sal  urinfF  natirtim  mtfunbiU,  Fouiul  in  ttonu 
urine.— 1.  Five  parts  of  cryBtallizoJ  diphosphate  of  soda  (!M.  Vjt.f) 
and  2  ]>arU  of  crystallized  diphosphate  of  ammonia  are  dii'.'iolvod  in  kot 
water,  and  then  cooled.  The  mothor-liquor,  on  further  evajioration  ivl 
coolinj*,  yifldp  more  erystalfl ;  bnt  after  each  evaporation,  the  ami 
Toiatilizcd  must  be  replaced. — 2.  From  0  to  7  part«  of  common  dtplii 
of  soda  aro  di^golveil  in  hot  water  with  1  part  of  sal-ammoniac,  an* 
solution  filtered  and  loft  to  trool.  (Berxclius.)  The  aalt  obtained  br  tlu 
method  is  contaminated  with  chloride  of  sodiom.  (Wittstein.)  if  thi 
ordinary  phoitphnle  of  ttoda  contains  p^Tophospliate  mixed  with  it,  tlw 
former  alunc  yields  cryetab  of  the  pbofiphate  of  soda  and  ammonia  wbn 
mixed  with  the  eat-ammoniac]  the  latter  crystallizes  out  br  itidt 
(Winckler,  %)er(,  36, 100.) 

Lsr^  transparent  and  colourless  prisms,  beloof^ing  to  tlie  obHqu 
prismatic  system  {fiy.  101,  102,  and  other  forms),  i  '.  c  =  150*  1*; 
I  :  rf  (the  faco  under  c)  =  123'  2S';  i  ;  t  =  99^  ITJ',  »  :/  (huk- 
wards)  =  144^^  34';  i  :  6  (forwaids)  =  58*=  9J';  rf  :  (  =  145"'  49';  I  :» 
=  135"  52';  i"  :  it  or  «*  =  93'  4';  i  :  a  =  IST  IC;  a  :  h  =■  135^  Wf; 
tt  :  i/  =  38°  44';  u  :  t  =  100'  22',  &c.  (Mitscherlich.)  The  cmteli 
harcaaatino,  Cresh,  and  somewhat  animoniu^al  taste.  (Proitst)  Whn 
exposed  to  the  air,  they  efflore^i'C  on  the  surface  and  giv3  off  amraoon: 
they  molt  very  wwily.  The  salt,  when  carefully  heated,  loses  8  atomi  « 
water,  with  afl  tho  ammonia,  leaving  NaO,  *2Hd,  cPO*.  (Graham.)  Al  s 
stronger  heat  it  fpvpa  off  all  its  water  and  is  converted  into  simple  mlti- 
phosphate  of  9mla,  NaO,a  PO^  Lavinj^tho  form  of  a  transpareat  gIa«>,MJ 
iimountinj:.  according:  to  Mitscherlicb,  to  4R"7l  i»cr  cent.  In  this  stat^  it 
is  Dseil  in  blow-pipe  experiments  as  a  flux  for  araricty  of  substance*,  tt 
dissolvoe  readily  in  water;  tho  aolntion,  howerer,  losee  ammonia  wb«s 
heated. 


aw ..- 

Nan  .. 
IfBO 


CgyinniMit 
ly-O    ....      811 
31-S    ...     U'891 
71-4     ...    SiMf 
«H»    ....    43-94 


Milxhn-lirh. 


MTl 


NHH>,NVO.  HO.cPO  +  BAq.     209-«    ....  100-M 


iU&ittt 

.-       9  000 

I  u  s:3 
^  IMiMM 


T  F.  PruornosPRATE  op  Soda  akd  Amuonia.^A  solationafMU 
liyropbosphalr  of  soda  Is  RAtnrated  with  ammonia,  and  the  lif^ntd  eTapomlal 
vv<!>r  A  mixtaro  of  burnt  limo  and  sal-ammoniao.  Tho  doable  salt  trj^ 
talliies  in  prisms  whirh  api>oarto  belong  to  the  oblioue  prismalM  ijvMMi. 
White;  roadily  cotuhlo  io  water;  the  solntion  ovoWes  umnooBi  wIim 
LMIm^  Asd  olMrworda  vooUiu  weid  pyre^off^ate  of  Mda. 
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CiritaUixca. 

NH> „...„ U'O    ....      9M 

N«0    „ 31-2    ....     17-97 

«PO»  ™ 71-4    ...    4M2 

flHO   ■■■, M-0    .■■■    3112 

NU'O.NbO.APO'  +  5Aq.     173-6     .  .  lOO'OO 

{ScbTroTEeoberg, .inn.  Chim.  Pharm.  65,  2.)  T 


ScKwarzcnber^. 
iO-I8 
17-70 
40ft5 
31-57 

1 00-00 


G.  SinraATB  OP  Soda  aud  Aumonia. — Cryfttallizcs  in  ahort  prisms; 
tutiM  aline  and  rntbor  bitter.  Permnnont  in  tho  air.  Decrepitates 
when  beat«(l,  ami  then  swells  np,  evolving  aranionia  »nd  acid  sulphuto 
of  amniDnia,  and  leaving  arulphate  of  soda,  (Link,  Cr^U.  Ann.  1796,  I, 
30;  Scguin,  Ann.  Chim.  dl,  21»;  Kiflault,  Ann.  Chim.  Phyi.  20,  432j 
alM  ikhu).  36,  423.) 

CrTvenHised.  Rifliiatt. 

NH»  ».^ 170     ....       9-82 9-678 

N«0  .... 81-2     ....     1801         18-5iO 

2S0» „ 800     ....     46-19         43740 

SHO _ 46'0     ....     25-98         26-032 


NBH),  NaO,  2S0»  +  4Ax|.  173-2    ....  10000 


100-000 


SODILU    AND    FoTASSinu. 


A.  Alloy  op  Sodium  and  PoTASsruM. — These  two  metaU  unit« 
readil/.  One  part  of  sodium  forms,  with  from  ^  tu  10  j>art6  of  potassium, 
ft  eomponnd  which  remtiill^  Iluiil  at  0^;  wheu  too  much  eoditiin  id  uw>d,  tiie 
llkijr  Dccomea  brittle  and  crystallme.  An  alloy  of  I  part  of  sodiora  and 
10  part*  of  potasaium  floats  on  rock-oil.  (Aeconling  to  Biittger,  however, 
J.  pf.  Chem.  I.  303,  it  does  nut.)  In  all  these  alloys,  the  puiawjiuin  be- 
eoraee  oxidized  first.  (Oay-Lussac  k  Tb^nard.) 

B.  Carbonate  op  Soda  and  Potash. — A  mixture  of  1  atom  of 
Cftrbonate  of  potaUi  and  I  atom  of  carbonate  of  sodu,  fueea  much  sooner 
thftn  either  of  theae  salts  alone.  (Mitschcrlich,  Pogg,  14,  189.) 

T  According  to  Marguerite  (/.  de  Pharm.  <fe  Chivi,  7,  344,  Ann. 
Pkarm.  56,  220),  a  double  carbonato  of  potaab  and  soda  is  obtained  by  tbe 
repented  coocentration  and  crystal  ligation  of  tho  rnotber-lifjuor  of  tcrru- 
eyaaido  of  potassium;  or  mure  directly  by  diasolviiigcarbooateof  soda  with 
ereen  of  c&rbonate  of  potneli  and  concentrating.  The  salt  forms  slender, 
very  soluble  crystals  which  melt  in  their  own  irater  of  crystallization  at  40^, 
ana  efflore«oe  in  rucuo;  in  the  air  they  undergo  scarcely  any  altemtion. 
By  redTBtftUization  the  salt  \s  decomposed.  It  readily  crystallixes,  bow- 
ercr,  without  alteration  from  a  saturated  solution  of  carbonate  of  potash. 
Tho  formula  of  tho  salt  is  2(NaO,  CO^)  +  KO,  CO'  +  18  Aq.  ^ 

C.  Phobpuatb  op  Soda  and  Potash. — Ordinary  monophosphate  of 
potaah  iH  neutralized  with  carbonate  of  so<ln  and  left  to  crystallize.  Tlie 
conipouod  salt  cry&tallizcs  out  perfectly  in  combination  with  water. 
Cryvtallino  system,  the  oblic^ue  prismatic  {Ftg.  107,  108.  and  other 
funns);  i  :  <  =  96*  21';  ♦  :  «  or  u'  =  94°  I';  i  la  =  122"  27';  i  :  K 
haehtardt—  110'  27':  «  :  u'  ==  7S  40';  u  :<  =  129^20'il  :f  =  117* 
14';  u*  :  m  =  140'  40'  and  so  on.  (Mitaoherlich  ^ 
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CrjtsUUisfd. 


KO  ....- 472    ....     I5-59J 

KaO - ^^.~       31-2     .._     10-30]. 

cTO* 71.4     ....    25S8J 


17H0 lW-0 


&0&3 


49-6 
Mt-4 


KO,NaO,H0.ffP0*-)- t6Aq.     302-8     ...10000 


100-0 


%  D,  PmopHospHATE  OP  SoDA  AND  PoTASH. — When  a  «oi8lino  '^ 
the  acid  pjrophospbnto  of  soda  18  raturated  with  carbonate  of  potaAli  : 
the  liquid  concentrated  to  a  thin  syrup,  the  whole  solidifies  on  ooohu  > ' 
a  mass  of  line  aclculiir  crystaU  which  appear  to  bclong^  to  tbe  oUi<i«( 
pristnatio  eyfitem.  The  salt  is  white  and  transparent;  Um  Mlntioii  hatn 
alkaliao  reaction. 


CalailstioD. 
47-2     ....     lfl-30 



16*18 

NM  

iPC  

12H0 



. 71*4     ™.     27-71 

1080     ..,     41-89 

la-OH 
2764 

4210 

K0.N«0,4P0*  + l2Aq 2a7-8      ...  100-00 

(A,  Scbwononbcrg,  Ann.  Chim.  <C*  Pharm.  65,  2.)  ^ 


100-00 


E.  Sulphate  of  SonA  and  Potasd. — A  mixture  of  the  sulpbiin 
of  potash  and  f>oda  in  equal  numbera  of  :itoms  fuses  mncb  more  rcadilr 
than  flutpbate  of  jKitai^b  alone.  The  niaas  is  glassy  when  cold  and  wfaiw 
cooling  cracks  in  many  places,  without  however  emitting  light;  ftt  th< 
same  time  it  becomes  brittle  but  not  crystalline.  When  it  is  dissolwd  ift 
hot  water  and  boiled,  no  «ul[>hate  of  8o»la  sepunttes  from  it;  but  as  it  wok. 
light  is  eniittcd,  and  anhydrous  orystals  are  produced,  having  the  form  vf 
snlpbato  of  potash,  ami  containing  from  1^  to  2  atoms  of  sulphate  oi 
potAoh  with  1  atom  of  sulphate  of  soda.  Sometimes  a  salt  rich  in  soda 
is  formed  umlcr  the  same  circumstance^;  iu  that  case,  no  emiesioo  of  ligb 
is  observed. 

Alijo  by  melting  together  sulphate  of  potash  and  conimoa  mh. 
a  mass  is  obtained,  which,   from  a    hut  solution,  depoaita   the  aa* 

Ztals  free  from  ehlorino,  and  with  emission  of  light.  2  atoms  of  mlphftlt 
oda  and  3  atoms  of  ^ulpluite  of  ptitaib  ru.«o  with  dltHculty  to  a  inaM 
which  becomes  ver}'  much  broken  up  iis  it  cools,  and  omita  very  littb 
light  on  crystallizing  from  a  eululiou  in  hot  water.  (H.  Ro«o,  J*0ff9*  ^% 
452;  vid,  uldo  I.,  207.) 

When  1  atom  o{  Klmiaieof  potaih  is  melted  with  1  atom  of  nilpJkatnf 
toda,  and  the  mass  dissolved  in  hot  water,  crystals  similar  to  tho«e  uf 
•nlphato  of  pot4uh  arc  formed,  with  vivid  omission  of  light,  ta  tb*  MippM 
ooois;  they  decrepitate  when  licatcl,  and  contain  41*38  prrrrni  nfpnliA. 
9-51  of  soda,  4*84  of  selcnic  acid,  and  44*68  of  solphano  Kcid.  (H.  BMt, 
Poifg.  52,  58a.) 

P.  NrrnATi:  of  Hi>pa  axd  PotahiiI— A  solution  of  1  part  of  nitrat* 
of  jwtash  and  I  part  of  nitmto  of  soda  in  3  |>arta  of  boiling  water,  yiaUi 
as  the  liquid  cools,  long,  silky  needles,  nnited  together  in  stellated  gniBf*> 
(Loon,  Pharm.  C'eniralbtatt,  1837.  505.) 


OTHER  COMPOUNDS  OF  SODHJIU 
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SoDirM  AND  Sodium. 


A.  &  B.  The  compoaDdfl  obtained  by  fusing  ono  atom  of  comDion 
salt  with  I  atom  of  carbonate,  or  irith  ]  atom  of  aulphate  of  soda,  ex- 
hibit properties  similar  to  thoRc  of  the  correspundiug  potash -compounds, 
(III.,  71,  B.  &  C.)  (Dobcrciner.) 

H  C.  Compound  of  CnLoniDE  07  Sodifh  with  Iodate  op  Soda. — ■ 
I .  When  iodato  of  so'Ia  is  prepared  from  chloride  of  iodine  and  carbonate 
of  soda  (III.,  107),  tlio  liquid,  on  evaporation,  first  deposits  puro  iodate 
of  soda;  afterwards,  at  a  uicher  tempemture  and  greater  degree  of  con- 
centration, the  iodato  of  eoua  crystallizci  out  combined  witli  comuion 
a&lt.-^2.  When  a  tolerably  large  qnantity  of  solution  of  rniifitic  soda  is 
&dde<l  to  an  afjueoiiti  solution  of  iodato  of  Doda,  and  cblorino  gas  passed 
iJirotigh  the  lii^uid  till  nu  iriort*  dipcriodato  of  fioda  falla  down,  chloride 
of  sodium  crvHtallizeH  from  the  decanted  rK(uid,  first  combined  with  iodate 
of  soda,  then  by  itficlf,  and  afterwards  mixed  with  chlorate  of  soda. 

Transparent  four-sided  prisms,  permanent  in  the  air,  often  having  a 
tabular  form  in  eonserjncnco  of  tho  greater  size  of  tho  two  lateral  faces. 
— The  crystals  when  heated  become  opaque,  loee  their  water,  and  fueo  to 
a  dear  liquid,  which  erolTea  nothing  but  oxygen  gan,  and,  after  expo^uro 
to  a  very  |)Owerfnl  heat,  leaves  a  mixture  of  chloride  and  iodide  of 
sodinm.  In  cold  water — which  withdraws  the  common  salt — the  crystals 
are  converted  into  an  opaque  masaof  needles  united  in  tufts,  and  cotiiiiBling 
of  iodato  of  soda  with  2  atoms  of  water,  (liammelaberg,  Potfff.  44,  548.) 

C'n'atallunl.  RamBidsbrrg. 

maCX « -.     117-2     ...     27-75 2715 

NaO.IO* „.^.....     197-2    ....    46-M  -(/-ao 

I2H0 „ 1090     ■■■     25-S7  250& 

2N'ia  -t-  NaO,10»+  I2Aq.,-.     4224     ....  lOOOO         .«,....         99*70 


Other  CoMPoiNDa  op  Soditm. 

With  many  of  the  metals — namely,  with  arsenic,  antimony,  tellurium. 
Bismuth,  line,  tin,  lead,  copper  and  mercury. 
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CnAPTBn  lit. 

LITHIUM. 


Arfvetleon.     Schv,  22»  83j  ti\»o,  Ann.  Chim.  Pky$,  10,  82;  furlber.  Sdift. 

34,  214. 
Vaaquelin.     Ann.  Ckim,  Phys.  7,  284;  oUo  Sckie.  21,  007- 
C.  0.  Oiuettn.     Gilb.  62,  309;  64,  371.  aad  Schw.  30,  173. 
Kralovansxky.     .ScAw.  54,  230  and  349. 
K.  Hciroann.     Pc^.  15,  480. 


History.  The  oiide  of  Lilbinm  w«a  dtscovered  in  1817,  by  Arffe-J' 
son,  iu  the  laboratory  of  Berzelius. 

Sourcr$.     Afl  oxide,  in  the  inor^nic  kiagdom  only  (bonce  iU  MSie); 

f>rmcJpaUy  ia  jwtalite  (5  per  cent.),  Utbiaspodumeno  (R  nor  cont),  aa< 
ilygonite  (U  per  cent),  tripbylino  (3'4  p«r  cent),  lepidolito  fS'0  ^ 
cont.),  litbia  mica,  apyrito  and  the  tourmaline  of  Ut!5n.  AImJ** 
very  innall  quantity  in  the  mineral  vatcra  of  Karlsbad,  Fnutibad,  i 
Marienbiid  (Berz«lius,  Scfiw.  44,  127;  Poff^-  4,  248);  in  the  wata 
Pyrniunt  (Brundcs,  Sc/ttc.  4J,  360);  in  the  mincnil  wutvr  of  Ilufgots 
(Wurxer,  ScAut.  46,  121);  in  tha  raUt  spring  of  Kisainffi'ii  (Ftichs  A:  Pk^ 
kent^ber,  J.  pr.  Chan.  5,  321);  in  the  goitre-waier  oi  Hall  iu  Au»tni 
(Holger,  Zriitfchr.  Phyx.  Math.  i).  75);  in  tbo  mineral  vatora  of  BlfiodH* 
ofen  (Bacbnor.  liepert.  23,  221);  of  Bilin  {Reans);  of  Klauara  lo 
Stoienuark  (Holger);  of  HobenMein  (Rcichcl);  of  Krcuznacb  (Ldirig); 
of  Lftrey  near  Bex  (Baup);  and  of  SlintJM:h  in  Hungary  (Wa^er). 

Aeciirding  to  Brandnt  {ScJifr.  Avu.  H,  120)  a  white  cunibastible  mtul 
ia  obtained  from  Utbia,  when  placed  in  the  circnii  of  a  Tollaic  battwy.-' 
Kralovanszkv  was  unable  to  reduce  tbo  metal  from  the  oxide  by  ntcaiMtf 
iron,  charroaX  or  poU«eiuni. 

Atomic  wi^ht  of  Lithium  (H  =  I)  =  6-4264  {Benolitta,  Pofg.  J7i 
37D);  =  a084.  (R.Herwami,  Poffff.  15,480.) 


Oomptmnds  of  Lithium. 

LlTBIVM    JUVD   OxTOEff. 

A.    LrraiA.     LO. 

Oxide  of  Lithium.     Not  yet  known  in  the  free  state. 

Ctlralation,  KxanlinK  to  Benelivft. 

Xi...... 6-4     44-44 

O «■.       »o    5&'i6 

LO  U-4     lOOOO^ 

LO  »   B0-S3  +  too  ^  tao^a.    BcmHu.) 


LITHIA. 
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ConihinaiioM, — a.  With  water,    i.  Hyohate  of  Lithia. 

PnpatxUion. — 1.  Petalite  in  powder  is  heated  to  redness  with  4  partfl 
of  cnrhonato  (or  nitrate)  of  baryta;  the  mtkee  is  then  dissolred  in  clilute 
hydrochloric  acid;  evaporated  to  drvneiSB;  again  treated  with  water  acidn- 
hited  with  hydrochloric  acid;  the  liquid  separated  from  the  eilica  hy  fil- 
tration; the  baryta  precipitated  hy  cxcesfl  of  3ul|ihuric  acid,  and  the  ala- 
mina  by  earlionato  of  ammonia.  The  Bolation  in  then  evapontted  to  dry- 
ncM^aiid  the  ammonia  ox|>elled  hy  ignition;  whereupon,  Hulphate  of  lithia 
remaioB,  together  with  a  small  quantity  of  sulphate  of  lime  (and  man- 
ganese). The  residno  is  dissolrod  in  water,  and  the  sulphurio  acid 
precipitated  by  means  of  acotate  of  baryta  (if  manganem  bo  prosont,  it 
must  bo  first  separated  with  sulphide  of  ammonium  anil  the  solution  evv^ 

?)mtcd  to  dryncaa,  exposed  to  a  red  heat,  and  thou  rc-tlissolved  in  water), 
ho  liquid  separated  from  tho  precipitate  and  containing  tbo  aoetatcs  of 
lithin,  Larjrta,  and  lime,  is  evaponite<l;  the  residue  heated  to  redneae;  and 
tho  ignited  aasa  jMwderod,  and  exhansted  with  Ivoiltng  wator  as  long  aji 
any  alkaline  matter  is  diasolrod  out.  The  solution  of  carbonate  of  lithia 
thns  obtained  is  evaporated  (to  a  stuall  balk,  whereupon  the  carbonate  of 
lithia  separates,  leanng  in  the  liquid  any  carbonate  of  potaah  or  8oda  that 
may  bo  present);  the  residae  boile>I  with  water  and  excess  of  hydrate  of 
lime  for  soreral  honrs,  and  stirred;  after  which  it  is  filtered,  eraporated, 
and  fused  In  a  stiver  crnoible.  (Arfvodson.)  [Theadditions  put  between 
brackets  arc  made  by  C.  G.  Gmolin] 

2.  To  save  baryta,  the  olutriatcd  powder  of  Spodumene  or  PetnliU 
is  intimately  mixed  with  twice  iti  weight  of  qaick-limc;  the  mixture 
strongly  ignited  for  a  oonnderablo  time  in  a  Hessian  crucible;  tho  pro- 
duct (^ssolvcd  in  hydrochloric  acid;  the  flolnti<m  mixed  with  sul- 
phuric acid,  evaporated  to  dryness,  and  tho  excess  of  sulphuric  acid 
expelled  by  exposure  to  a  strong  heat;  and  the  dry  residue  powdered, 
exnaaslod  with  watpr,  and  strained  through  linen,  on  which  most  of  tha 
j^ypsnm  is  retained :  this  must  bo  repeatedly  washed  and  pressed. 
Alumina  is  precipitated  from  the  filtered  liquid  by  carbonate  of  ammonia, 
or  by  digestion  with  carlwnate  of  lime.  Tlio  lime  is  aflerwanis  removed 
from  the  filtrate  either  by  throwing  it  down  with  oxalate  of  ammonia, 
filtonog,  evaporating,  andheating  to  redness,  after  which  sulphate  of  lithia 
is  left  behind  (Berzelins,  Lfhrhitch)-,  at  byova|»orating  the  filtrato  to  dry- 
ness; exposing  the  residue  ton  red  heat;  then  exhausting  with  wator,  which 
IcaTes  the  greater  part  of  the  gj^psura  behind ;  precipitating  with  acetate 
of  baryta;  filtering,  evaporating,  and  heating  to  redness;  and  hwlly 
boiling  the  powdf?red  mtws  with  water,  which  dissolves  tho  carbonate  of 
lithia,  and  leaves  behind  the  carbonates  of  l)aryta,  lime,  and  magnesia 
(present  in  the  lime  nscd).  The  water  takes  up  a  small  quantity  of  the 
corbotiale  of  magnesia ;  but  by  saturating  with  sulphuric  acid  and  crys- 
talUxingf  pure  sulphate  of  lithia  is  ubtoined,  and  this  can  W  cuiivorteil 
into  pore  lithia  as  in  No.  9  (Arfredson).  Borthior  {Ann.  Chim.  Pkys.  59, 
189)  mixes  in  a  charcoal  crucible  ono  part  of  apodumene  with  1-09  parts 
of  earbouato  of  lime,  and  subjectH  the  mixture  tu  an  intense  heat  till  it 
fiuee  to  a  glass ;  and  after  reducing  it  to  powder,  exhausts  it  with  sulpha- 
tic  acid:  this  process  yields  0*192  parts  of  snlpliato  of  lithia. 

3.  An  intimate  mixture  of  one  part  of  spoditmrn^  and  2  parts  of 
litharge  is  reduced  to  perfect  fusion  at  a  strong  rod  heat;  then  poured 
oat;  and  the  glass  finely  powdered,  and  dissolrcd  in  weak  nitric  acid, 
which  separates  tho  nilica.  The  oxide  of  lead  in  then  prwiyitatP-d  V*^ 
Gnlpbuiic  acid;  the  filtrate  eraporat^d  to  dryness;  tht^  Te»\^wQ  ^&fi&(A.\«i\ 
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i;  M^  tfc>  4^  BMB  Imita  is  ft 
of  BiUl  (QMnniU^  /. 

■d  cfawooal  kUatadtt 
rfcUmttc  gM  fMJmi^  argil 
the  iMiiiM,  when  eol^  wtm 
d^olw«  at  Alwiaii  rflirtlM    (ffU>lillJ,a^4fl■.) 

5.  A  ■ixtBeal'l  fait  if  £^»difilr  aa4 1  puta  of  lime  is  ]aealBd  Jtf 
two  bean  at  a  alraag  nl  Waft;  Ae  guj'afc  wlule  ^mm  hnktn  Wf  mi 
ndaeed  witii  water  to  a  lUa  paMcj  £hilB  aaipkane  acj^ 
■BttU  poftiaaa  at  a  tiac,  liD  Oc  fifnl  Ibb— ■■  digfaa/  w 
water  aMed ;  aad  ike  ahde  rtiaaa  i^aa  a  fhcr  aad  iraafccri" 
filtnie  tJkn  fraeil  tnm  gjfm^  m  thaa  f«rfkf  ctipnrtted,  aad 
fnmi  liaic,  alMiaat  mm,  nd  MMMSiaa  ly  ■«■■■  oS  caH>oBate  of 
It  U  afterwanb  fiiilhw  avnaoML  aad  laiiiMali  of  lithia  pfeeipitiUi 
from  the  boifias  coacaalnM  aelliia,  Ij  s  aotatM  af  carboosla  «<;  ^ 
in  twice  iu  w^fct  atf  water  (afwthu  yat'Hjf  vi  litfcia  any  beioi 
£roiii  the  fflothor-U^aar  Vr  aaaaa  af  akaafAala  of  lada):  tM  precqMtitiJ 
carbooatc  of  litbia  dawnnwri  m  aiA  JijdiwMiairi  acid  giv«»  wiik 
bouate  of  ammoDO,  a  paBdpilaie  of  pa«  caibaaate  of  Uihia.  Tbe 
nataot  li<)aid  rictds  with  rartenlii  ai  aaiaeai^  aftn  farther  crapoi 
a  small  qtuatitr  skcv;  aad  if  ania  efapacated  aad  heated  to  lown 
it  yields  impor?  chloride  el^liAma,  Bbm  widi  mora  or  teaa  carboi 
lithia-  (Werner,  J.  Pr.  Cktm,  15,  SX) 

6.  Ooe  part  of  ItpidolUt  ia  powder  if  heated  wHh  2  parts  of  ibM 
lime  at  a  moderate  red  heat  for  two  boar*;  aad  the  powdered  naas,  afta 
being  made  into  a  paile  with  water,  is  left  ia  a  warm  place  liv  itsvtf  fir 
tbree  months.  By  this  treataeat,  aearir  mil  the  lithia  ami  puu^h  tut  «4 
at  liberty,  and  are  fouad  partly  diiaoirM  ia  the  water,  and  (lartJy  rctiiMi 
in  the  hardened  mass.  ThumaaaisboUed  with  wateraficrln.<in^'n>itiiccdl» 
powder;  the  filtrate  aauuated  with  carimiieacid  gaa.  and  erapocaledts 
anrnew;  and  the  carbonate  of  poteah  duaotvad  oat  from  the  caxbooatcaf 
litbia  by  moana  of  water  eoniauuBi;  aloohoL  The  iasoluMc  matter  oaa 
more  heated  witlilimo  and  treated  as  above,  eometiBua  yields  ouaddiUgail 
qaautitv  of  litbia.  (>'nchs,  J.  pr.  CSum,  5,  330.) 

7.  In  operating  on  the  large  acale,  1  part  of  powdered  ItpUJikk 
heated  in  a  rerprberatory  fiimaeo  with  3  part«  of  lime,  abikol  and  reilani 
to  powder  by  water,  the  heal  be'm^  continued  till  the  whole  caka 
koffotber.  The  powdered  maa  i«  then  mixed  with  half  ila  weight  of  Itsc; 
roaaeod  to  apastewilh  water;  boiled  fora  longtime,  the  wal<>r  Iwio^iv- 
placed  ad  it  evapomtes;  deoantod;  tho  residue  anin  boiled  with  water  Mi 
•^'^  iNirt  uf  Unto;  then  decanted  and  washed.  The  two  lii}uida  conlaiaaf 
litbia  and  potJL<b,  wttb  a  Miiall  (juantity  of  lime,  alumina,  and  hcary  netillie 
oxidoi,  are  mixed,  niter  filtration:  then  saturated  with  bydroohlefic ■■! 
and  erapnrattMl;  the  lime  and  alumina  precipitated  hv  carhnaal*  tf 
aniiitonia;  pota*b  added  to  the  filtr.»te  as  low^  as  it  cau^^  ria 
'••luid  lillorcd ;  tbo  mt-'tallic  oxide?  thrown  down  byfeulj                      :r». 

;  the  solution  uguin  filtered  and  cvapoiated  to  dr^'ucw;  the  nuiJM 

d  safficiontlv  to  destroy  orpnic  matter;  then  t^aiolred  Ui  waM 

4iaed  with  b^'lrochlurio  ncid;  filtered;  ovapomted  to  drynoi.  •>' 

loride  of  iilbium  dissolrod  out  by  absolute  alcohol,  which  leans  ik 

o  of  potasBium  mitourbod.  (MilAcburlioh,  LthrhutA,  2,  S5.) 

A  mixture  of  7  parts  of  powdered  lepiii<A'tU  and  2  parts  of  aiean^ 


LITHIA. 
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green  ritriul  is  hcat«d  jE^ently  for  somo  time,  so  tliat  it  may  not  fuse  bat 
merely  caku  together;  tlic  powdered  mass  in  exhausted  witli  water;  the 
6Urate  freed  from  alunnna,  iron,  and  manganese,  by  .sulphide  of  ammo- 
ninm:  the  filtered  liquid  ovaporated  to  dryness;  tltcfiulpihatu  of  nmmouia 
expelled  iit  a  moderate  b(»it;  the  rctiidue,  coa.<4iHtinjr  of  the  sulphatet:  of 
|XJta.4b  and  lithia,  reduced  to  powder;  and  the  latter  salt  separated  by 
&  mcxlcrate  quantity  of  water  mixed  with  alcohol.  If  this  solution  still 
ooDtaiufi  aulphato  of  polai^b,  the  sulphate  of  Uthia  must  be  purified  by 
oryatallization.  (Fudia.) 

0.  Powdered  IcpidoliU  is  boiled  for  a  longtime  with  oil  of  vitriol;  the 
mass  exhausted  with  water,  Altered,  and  evaporated ;  the  earths  precipi- 
tated by  carbonate  of  ammonia;  and  manpaneKebyeulpliide  of  ammonium, 
the  excess  of  wbicli  is  decomposed  by  boiling.  Tbo  Kulphuric  acid  in  then 
precipitated  by  acetate  of  baryta;  (he  liquid  filtered  aud  evaporated  to 
dryness;  the  ma?8  heated  to  rodneft«,  boiled  with  water,  tillered,  auil 
a^aiu  cvikporated  to  drvness ;  the  carbonate  of  potash  taken  itp  with  a 
small  quantity  of  cold  water;  and  tlie  undissolved  carbonate  of  lithia 
treated,  as  iu  the  Hrst  method,  or  elae  saturated  with  t^ulphuric  acid  and 
baryta  wnter  added  to  the  Ii4iuid  :uj  long  ah  it  produces  a  precipitate  of 
salpbatc  of  baryta,  excets  of  biiryta  being  carefuUy  avoided.  The  tiltmta 
U  then  distilleil  in  a  retort  to  separate  the  water,  whereupon  crystals 
appear,  which  are  afterwards  fnscd.  (C.  G.  Qmelin.)  In  apitlytttg*  this 
method  on  the  large  scale,  tbo  lepidolitc  is  boiled  with  the  oil  of  vitriol  in 
earthen  pans,  and  stirred  with  earthenware  rods  till  it  is  dry.  The  masa 
is  then  Iwilcd  with  water  in  a  clean  copper  vessel ;  the  filtrate  evaporated 
to  dryne-ss;  the  residue  dissolved  in  wnter;  the  earths  preeipitatcd  by 
carbonate  of  ammonia ;  the  liquid  evaporated  again  as  before;  and  the 
Hulpfaate  of  ammonia  driven  off  by  beating  In  gbiss  vessels.  The  vessels 
are  then  l)rokon;  the  cake  of  salt  dissolved  in  water;  the  sulphuric  aci<l 
thrown  down  by  ucctato  of  lead;  the  lead  separated  from  tho  filtrate  by 
hydrosulphuric  acid;  the  liquid  again  filtered,  evaporated  to  dryness,  and 
the  residue  dissolved  in  water;  the  rest  of  tho  sulphuric  acid  separated  by 
acetate  of  lead,  and  the  lead  precipitated  as  before.  The  solution  is  then 
filtered  and  evaporated ;  the  residue  heated  in  a  copper  cmcible ;  tho  fused 
cake  of  cartKin;ite  of  lithia  and  carbonate  of  potash  dissolved  in  water ;  the 
solution  filtered  from  oxide  of  copper;  and  the  filtruto  so  far  ova]>orated 
in  A  copper  pan,  that  carbonate  of  lithia  crystallizes  out  un  cooling: 
tinnlly,  the  remaining  mntlier-Uquor  is  evaporated  to  dryness,  and  the 
carbonate  of  potash  separated  by  cold  water.  (Joss,  J.  I*r.  C/ian.,  I, 
139.) 

10.  Very  finely  powdered  petaliU,  gpoditmenf,  apyrite,  or  lepidolittf 
is  dig&sted  for  some  days  with  oil  of  vitriol;  then  evaporated  to  dryness; 
the  remainder  boile<l  rci)catcdly  with  water  ami  littered ;  nud  tlie  aluniiua 
precipitated  by  carbonate  of  ammonia.  The  clear  liquid  after  filtration 
is  evaporated;  and  tho  residue  heated  to  redness,  and  further  proceeded 
with,  as  in  the  first  mcthud,  with  acetate  of  baryta,  exposure  to  a  red 
heat,  &e.  (Berzelius.) 

11.  TWpAy/ine  is  dissolved  in  hydrochloric  acid;  the  protoxide  of  iron 
converted  into  sesquioxide  by  boiling  with  a  little  nitric  acid;  the  phos- 
phate of  iron  precipitated  by  ammonia;  the  protoxide  of  manganese  by 
flttlpfaido  of  ammonium;  tho  filtered  liquid  evaporated  to  drynosi;:  and  tho 
ammoniacal  salts  expelled  by  heat.  The  residue  consists  of  soluble  chlo- 
ride of  lithium.  (Fuchs. ./.  pr.  C'hem.  5,  SIO.)  The  chloride  may  be  con- 
tod  into  »ulpbato  of  lithia  by  beating  it  with  sulpUuric  wM.\  wiA^TOm. 
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the  milphatf*,  cao^c  tiUiia  is  obtuDed  bj  treating  it  with  hBtytft.  Uttn 
prepared  bj  thi$  method  often  rMaina  nagneoa. 

PrGpaiUs.  White,  traospaient;  fona  at  a  lemporatore  belovfii* 
neas,  aad  does  not  appear  to  Tola^liu  at  a  wbit«  heal.  (C.  Gnwlia.) 
Has  a  cryirtalliDe  (ractare;  and  the  aune  taate^  oauatidty,  and  alkaUM 
effect  on  regctable  coloars,  aa  potaah  and  aoda.  (Arfvedaoo.) 

$.  CnysTALixsEXi  Lituia.— Separataa  in  niiall  gnuiu  &om  an  aqiMott 
aolntion  dariag  eraporatioa.  (C.  Omelin.) 

y,  SoLrTioK  OP  LiiniA. — H^F'drate  of  lithia  does  not  deliqnefce  tntk 
air  (Arfvedwjn);  it  dissoivct  in  water  wil!i  deration  of  temperatttn. 
Litbia  xs  mncfa  lew  solablo  in  vatcr  than  potuh  or  soda,  and  appureall; 
not  more  svluble  in  hot  than  in  cold  water.  (C.  Omelin.) 

b.  With  iLciJs  lithia  fomia  the  LrmiA-AiLTS.  These  are  white  when  tkt 
acid  itself  is  coloarless;  thejare  more  readily  fusible  than  tbo  comeptAi- 
ing  salts  of  potash  and  soda;  and  are  |>eniianent  in  the  fire,  if  the  aoidil 
Dot  too  volatile  or  easily  decompoeed.  Fused  with  carbonate  of  arMlaei 
platinum  foil,  tfaey  produce  a  daJk  yellow  stain  round  tbe  circumfetreRec. 
vhereu  carbonate  of  soda  by  itaelf  produces  this  effort  in  a  much  snails 
dojETM  only.  (Bentelins.)  Fused  on  pUtioQin  wire,  they  impart  a  earautt 
colour  to  tbo  blowpipe  flame.  An  excess  of  poto^h-salt  does  not  i^ 
terferc  with  tbe  production  of  this  colour,  but  the  presence  of  a  saaU 
quantity  of  soda  ^ree  rise  to  tho  yellow  flame.  (H.  Roeo.)  ^  84mb(/ 
furpndt  Chem.  31,  361;  Ann.  Pharm.  52,  243,  1U44)  baa  obttrrei 
that  this  latter  eScct  'in  produced  when  too  strong  a  boat  is  applied;  sbJ 
that  if  the  lithia  salt  in  barely  fused  on  a  platinum  wire*  aatnrated  vuk 
t&lci  and  then  heated  io  tbe  fl&nio  of  a  candle,  tbe  red  coluor  is  ii*- 
oeraible  with  one  part  of  lithia  to  2580  parts  of  soda.  ? 

Alcohol,  in  which  a  salt  of  lithia  is  <Us8olred  or  diffnwd  in  tbe  slate  of 
fine  powder,  al«>  burnHwiifa  acannine>eolonred  flnme.  (C.  Ginelin.)  Tbs 
■une  ooourv  :il80  with  pa |»er  saturated  with  a  solution  uf  a  salt  of  liUiii,or 
tlie  wick  of  a  taper  saturated  with  moistened  pboiphate  or  acetate  uf  lithis. 
{raTRcr,  £d.Pha.  J.  of  He  2,  267;  4,113;  al«o  &:Aw.  47,  41.)  Alltks 
lithia  salts  are  soluble  in  wuter;  but  the  carbooata  phoapbate,  and  tbs 
pboepbate  of  lilbia  aud  vodu  difficultly  so.  Hence  the  other  salts  of  U(hi4 
when  not  dis^olveil  iu  too  much  water,  yield  difficullly  ^oluhlo  predi 
with  carbouale  of  amniuoia,  potash,  or  soda,  aud  with  phoeplwle  of 
Carlxjuatc  of  aoda  precipitates  the  salts  uf  lithia  afier  some  time  ooIt. 
ContDioQ  diphosphate  of  soda  does  not  precipitate  them  in  the  cold,  cn> 
after  a  long  time,  except  on  tho  addition  of  ammonia,  which  gradually 
gives  rise  to  an  abundant  precipitate.  But  a  mixture  of  a  salt  of  ^^^^ 
wiLli  phosphate  of  soda,  beeomes  turbid  by  boiling  or  Dva|>oimtifl 
tbo  dry  residue,  on  being  treated  with  water,  leaves  tho  diffioolUy  wll 
phosphate  of  lithia  and  soda. 

A  solution  of  a  salt,  wbiofa  is  not  clouded  by  canstio  aoda  in  tbe  oaU. 
or  by  carbonate  of  soda  at  a  builinc  heat,  but  yields  with  phoflphotey 
soda  on  eva]M)ration,  an  almost  iuKolublo  white  powder,  oontttiiu  litkib 
The  detection  and  separation  of  lithia  ore  fouudcd  un  tkia  prQ|Mrsy. 
(BerseliuH.) 

Phosphate  of  potash  gives  no  precifutate,  even  on  boiling  or  eyaptll 
ration ;  but  on  the  addition  of  ammonia,  an  abumUut  precipitate  r^ 
aomo  time.  (H.  Huno.)     Hydnifluonilirio  acid  throws  down  from: 
%hiB  the  abnost  ins<dub1c  fluoride  of  silicium  and  lithium  (1 
9iA  cjubasotie  aoid,  thruws  down  carbaxotate  of  Utbia.  (U.  Boa%  ■ 
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Cinn.) — The  concentrated  Bolation  of  a  salt  of  Hthia  is  not  precipitated 
bv  pcrcliloric  acid  (Scnillait),  f<til|ilmt«  uf  alumintb  (C.  Omeliu),  l)icli[uride 
of  platinum,  oxalic  acid,  or  tartaric  acid.  (ArfTedsoD,  C.  Gmeliu.) 

c.  With  eartba,  in  the  alwvo  named  minerals,  excepting  tripbyline. 
A.11  minerals  containing  litliiu  impart  a  purple  colour  lo  the  blow-pipe 
flame,  provided  ihey  are  fui<ible.  This  colour  is  rendered  much  more  dis- 
tinct when  the  mineral  \e  mixed  with  one  part  of  double  6uoride  of  poiaa- 
cinra  and  hydrogen  and  4k  part«  of  hiaulphnte  of  potash,  and  cxpnsud  to 
the  blowpipe  fiamo  on  ptntinnm  wire.  (Turner.)  The  caunc  minerals^ 
vbeu  mixed  with  a  small  quantity  of  a  mixture  of  one  part  of  fluorspar 
and  one  part  of  gal-amni(iniae,  impart  a  greenish  tint  at  first,  and  after- 
wards a  red  cidour  to  the  flame.  (Bera.'llu.'i.) — d.  Lithia  is  but  sparingly 
soluble  in  alcohol^  which  partly  precipitates  it  from  an  aeneous  solatioa. 
(C.  GmeLiiL) 

B,    PBitoxiDB  OP  Lithium. 

The  hydrate  and  the  carbonate  of  lithia  when  heated  in  the  air,  appear 
(A  be  partly  converted  into  peroxide,  which  hoa  not  yet  been  prepared 
iu  the  ])uru  Ktate,  but  ha^t  a  great  pnnieiit-SN  tr>  iniluru  uxtilation  in  plat!* 
nam,  probably  producing  a  compound  of  lithia  with  oxide  of  ptatinnm. 
No  alkali  attacks  a  platinum  crucible  in  which  it  is  ignited,  so  eeverely 
as  lithia  and  it«  carltnuata,  which  cover  the  surface  of  the  platinum  with 
a  dark-yellow  or  olive-green  colour.  (Berxeliua.)  Silver  is  also  cor- 
roded and  dissolved  by  carbonate  of  lithia  In  a  state  of  fusion. 
(KialuTamzky . ) 


LtmtCM  AND  CitBBOH. 

Carbokate  op  LtTiilA.— 4.  jifonocarhonate. — The  transparent  hydrate 
of  lithia  becomes  opofjue  in  the  air  from  abf9ori)tion  of  carbonic  acid.  <C. 
Gmelin.) — 1.  Sulphutc  of  lithia  ie  precipitated  by  acetate  of  baryta,  the 
liquid  filtered  and  evaporated,  and  the  acetate  of  lithia  decomposed  by 
fxposore  to  heat. — 2,  An  exce»6  of  carbonate  of  ammonia  ia  di^ 
aolved  iu  a  couceutratcd  solution  of  chloride  of  lithium,  and  the  carbonate 
of  lithia,  which  ia  almost  eotircly  precipitated,  is  washed  on  a  filter  with 
alcohol.  (Berzolina,) — The  salt  is  white,  fuses  at  a  low  red  heat  (Arfved- 
sod)  to  a  clear  Liquid  (Hemmuu),  and  eiolidifieu  ou  cooling  to  a  vitreona 
mass  f  Arfredfon) ;  this  nuus  is  crystalline  (Turner),  transparent,  and  sepa- 
rates intti  pief:ea  which  hare  a  pearly  lustre.  (Hermann,  Pogij.  15,  480.) 
It  has  a  slight  but  diatiactly  alkaline  taste,  aud  turns  reddened  litmuii 
paper  blue.  (Arfvi^dson.)  A  solution  of  mm  {liirt  of  carbonate  of  lithia 
in  1000  parts  of  water  still  exhibild  an  alkaline  reaction.  (C.  Umolin.) 

Calt.'ulation.  Hermanii.     Schoffgotscb.      C.Umelia,  KiulavanKxky. 
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Cry«tal)iEC8  by  slow  evaporation  In  amuU  prisma,  which  effloresoo 
Migbtly  in  tlio  air  (ArfvedDon)  in  (learly  cubes.  {Kralovanjizky.) — The 
fobed  bolt  is  diasulred  with  great  difficulty  by  wulct,  but  mora  ^wbVi^  ^\i&u 
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potrdered,  eepeeially  if  tbe  water  is  hot.    Ooe  p«rt  of  eftrbon&te  of  fiAkl 
reqaires  100  parts  of  cold  water  for  solntion.  Gtrbonate  of  lithia  pn»  ^ 
'Ua  acid  to  baryta  and  lime;  it  decompwee  tbe  salts  of  ammonia.  lia*,J 
BH^esia,  alomina,  iroo,  cupper,  and  silver.  (Vaaqadin.)     It  U  imolaUll 
ra  alcohol.  (C.  Gmelin.) 

6.  Arid-Mali. — Water  saturated  with  carbonate  of  tiihia  diwolTaaj 
additional  portion  wlien  carbonic  acid  la  paaeed  through  it.  UteaoIalMl 
^eld5,  oncTapor&tion,  a  crystalline  cruat  of  salt  which  decrepitatosatno^l 
in  the  fire.  (ArfvedwD.)  According  to  C.  Gmctin,  the  excew  of  caiiqnit 
add  escapes  on  evaporation^  and  the  simple  calt  ia  thrown  dowu. 


LlTHtirX    AXD   BOBOK. 

B0R.4TE  op  LtTHU. — IT.  Miborate. — According  to  Arfvedaoo,  this  flft I 
forms  crystals  which  hare  au  alkaline  taste  and  reaction;  swell  ap  laJ 
lose  their  water  of  crystallization  when  heated;  and  fuse  to  a  trottipan&l 
glass:  they  are  easily  soluble  in  water.     According  to  C.  Gmelio,itfoiw 
a  transparent  gummy  mass. 

b.  Aeid-Sait. — Indistinctly  crystalline,  and  leas  easily  soluble  in  wain 
than  a.  (C.  GmeJin.) 


LrratTM  AKD  PBD8pnOBtrS. 

PaosPBATE  or  LiTHU..  —  a.  Dipho$p^ate.  —  Precipitated  from  it 
ft^oeoos  solntion  of  carbonate  of  Hthia  on  the  additiuu  of  phosphoric  acU 
and  application  of  beat,  the  carlwnic  acid  c^Krapiug;  precipitated  fron 
fiulpliute  of  lithia  by  phosphate  of  ammonia,  but  not  by  pbosphbrie  >riJ 
(C  Gmelin);  fruiti  the  acetate,  on  the  c<mtmry,  it  is  almost  compI«t«lr 
precipitated  by  phospharic  acid.  (Hcru-lius.)  White,  bulky  powdtr, 
nearly  insoluble  in  water.  (C.  Gmelin.) 

b.  Monophcap^U.—CrysUiWiies  in  trausparent  grains  ou  the  ahi« 
eraporation  of  the  aqueous  solution  j  rcftdiJy  soluble  ia  waur. 
(0.  Gmelin.) 
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LiTQiru  AKD  ScLpncn. 

A.  Mo.NosDtPiiiDE  OP  LrrniuM. — Formed  by  heating  snlpfaalcof 
litliia  tu  reflncHS  in  a  ret«irt  with  charcoal.  The  charcoal  must  not  predoiai* 
nate,  otherwise  a  pyrophoric  moss  will  be  formed.  The  sulphide  dinolns 
in  water  and  alcohol  more  readily  than  the  hydrate  of  lithia.  (Bcrscliu-) 

D,  St  LPiiiDE  Of  LiTiiii'M  A>D  IIvDitooEN. — Formed  when  $alpbartt- 
tcd  bydroj^en  gas  is  passed  over  ignited  carbonate  of  lithia.  The  resaltior 
mMs  IB  pale-yellow  in  the  cold,  oeoomM  dark-brown  when  heated,  aaa 
fuss  at  a  higher  temperature.  (BerEelius.) 

ffydratfd  Sulphide  of  Lithium  and  Hydrogetty  or  Si-hy 

Lithia,— h  rtuliitiun  of  A  is  sutumtod  with  sulphnn-tted  hydrogen  p» 

"%0  coloiirloHs  liijutd  eva|>omted  in  a  retort  to  the  constftenos  w  syTiyk 

HUl4  cryslaltf  of  rArbonuto  of  lithia,  accidentully  formed;  and  if  afb■^ 

'l  Icfi  to  ovapotate  in  TacuO|  orer  fused  potashi  it  ytoldi » * 
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SULPHIDE  OP  CARBON  AND  LITHIUM. 


inass  of  salt,  vliicli  becomes  mulat  in  the  air,  ami  is  reailily  ilissolveJ  by 
iilcxbol.     The  aipicons  solution  eva{>oKiLo<l  in  t})o  uir  jieKls  \vng  prisms, 
which   correspond    to    the  hj/drahd  l/iaufpkide  of  lithium.    (Berzelias, 
L       Po(/i;.  6,  43!).) 

^1  C.  Persulfiiide  op  Lituidm. — When  hydrate  of  lithia  is  rtued  with 
F  Biilphur,  a  yellow  masa  is  ohtained,  whidi  is  soluble  in  water  and  behaves 
L      with  acidfl  like  other  livers  of  sulphur.  ( V'auquclin.) 

^V       *r  D.  SuLPniTE  OF  LrmiA. — LO,  SO'  +  B\(\. — Obtained  by  pasaing 
'      sulphurcout!  acid  gas  through  wTitcr  in  which  cnrbonate  of  lilhia  \»  sus- 
{lended.   White,  feathery  crystals.  (Danaon,  Qu,  J.  of  Chfm.  Soc.  2,  207.) 

crystals,  dcliqucaoes  in  the  air,  and  is  partially  soluble  ia  alcohol.  (Kam- 
XDotabcrg,  J'offt/.  66,  70.)  ^ 

F.  ScLi'nATE  OP  LiTniA. — a.  Simple  eali.^Preparation.  Already 
given  with  t!iat  of  the  hydrate  of  lithia.  The  exceaa  of  snlptiiirir.  acid 
jHuigihIy  occurring  in  any  of  the  roethodg,  may  be  removed  by  neutralizing 
with  .ammonia  and  i^iting.  White  ma^s;  fuRes  with  dilticultv,  unless 
^'j'psuni  ia  present ;  but  then,  evnn  if  the  quantity  of  gypsum  he  small, 
it  ineltH  Mo\T  a  red  lieat.  Haa  ii  pure  ualino  taatc  witbout  bitterness. 
(Arfvedson.) 

Her-  C.        Vaaqafl.    Kralo'     Arfted- 

Aiibjrtlrutu.         naiiii.    ricrisclil.    Gmdin.     -  liii.       Tanszky.       »on. 
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Crystallizes  in  comhiTiatiou  with  water,  in  shintn^r  rho?nhic  pridnis 
ith  aihedral  sumnut-s  {Fi^j.  1>3)  (Ilemmnn),  and  in  fon^  tables  which 
effloresce  very  Hlightly  in  the  air  (C.  Gmelia) :  the  crystaU  decrepitate 
when  heated,  and  give  otT  their  water  of  cryi^Lallization  without  first  dis- 
Folrin^  in  it  They  are  very  Eoiubic  in  water  (Arfvedson),  hot  not  por- 
coplibly  more  80  iu  hot  water  than  in  cold  (Hermann)  j  tliey  aic  also 
ily  dissolved  by  alcohol.  (Kastner,  K^istn.  Arch.  IG,  32:i.) 
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b.  Acid  salt. — -By  evaporating  a  with  sulphuric  acid  and  heating  to 

edness,  a  more  fusiblo  i-ali  is  obtained  (Arfvedaon),  from  which,  when 

Ittrongly  ignited,  tho  exccBS  of  acid  is  expelled  in  the  form  of  sulphureous 

Iscid  and  oxygen  gas.  (C.  Gnielin.)    From  its  solution  in  water,  however, 

rtlin   Milt  a  »,(>parate3   in    roniarkahly  lino    RrybtaU,  which    have   an  acid 

reaction  prococdiiig  only  from  tho  adhering  mothcr-litjuor.  (Arfvedson.) 

G.  SutPHiDE  OP  Carbon  and  Lithium,  and  HvpRosrt-PTio-cARBO- 
!  ]«ATE  OP  LtTiiiA. — The  orange-yellow  aolution,  when  dried,  yields  a  saline 
Inlaws,  which  becomes  moist  iu  the  air,  even  more  readily  than  the  putui-b 
for  «od&  salt,  and  dissolves  easily  both  in  water  and  iu  aUuho\.  (^^^T1Jc\\^i:&^^ 
VOL.   111.  K.< 


•«.\  V 


Mr  J  -  "^^  •' — '  -'  - 


(COMla.)    una 

>     JUItoBi  addliid 
)      Mom  TdUi* 
An«U>n4«  ^  mimm. 

MA    C9iVk0SH9  V 


«  tW  air,  grndsfellj 
■Bite  pkentmosut 
lytmiM  cUmM*  ofVito 
I  ■■■IWi  nttSeri  tefvibr  ia 

Jrr  up.     Tfarowv  M 


»riTRATF 


Both  the  aiinj<iMtis  ami  the  hydriitcd  chloride  of  lithiiim  dcliqacece 
fery  ra|ii<lly  in  the  air,  anJ  arc  very  suluble  in  wiitur  nnd  in  iilcohol, 
Mven  absolute;:  the  alcohol  then  burns  with  a  red  flume.  (C.  Gmclin.) 
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IT  Aocordioff  to  Rammelsberg  (/*o^.   6fl,  79)i  the  crystaJa  contain 
ily  2  atoms  of  water. 

B.  Chlorate    op    Litdia. — LiO,  CIO'  +  HO. — Forma    a    radiated 
aaas,    very  deliquoscent,    fusing   at   50",  and   evolving  water  at    140% 

togt^tlier  with  oxygon  and  BtBaU  quantities  of  chlorine.  After  decompo- 
sitiun,  chloride  ut  litliinm  remains,  iiavlng  an  Hlkiiliae  reaction.  The 
salt  is  very  ttjliiblo  in  alcohol.  (Wiiuhter,  J.  fur  praci.  Chtm.  3^321; 
Ann.  l^harm.  52,  231.)  % 

C.  PnRcnLORATK  OP  LiTniA. — Carbonate  of  litbia  is  dissolved  iu  the 
aqueous  aciil;  the  liquid  evaporated  to  dryness;  the  residue  diuolved  in 
alcohol,  vhicli  leaves  behind  any  potaeb-eitilt  tliat  may  be  present;  and 
the  filtrate  left  to  evnporate  in  a  hot  »ir  chamber.  Lvng,  tnut8|)«reiit, 
ileliquoscent  needles  (Serullaa.) 


LlTBICM   AKD   FlUORIKK 


^^  A.  FrroRiDR  of  LmiiDM. — CrystallircB  on  evaporating  the  aqueous 
I  eolution  in  very  Kniall  opaque  crystalline  grains,  which,  at  the  t4?n]pcruture 
I  of  comnu-nciiig  redness,  fuse  to  a  clear  ma^,  which  a^in  becomes  cloudy 
as  it  solidilies.     Scarcely  soluble  in  water.  (Berzclius,  Pogg.  \,  17.) 


a 
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B.  FLConinc  of  LiTiiiru  and  nTt>nooEN. — Small  crvstala,  having 

a  Torr  acid  ta^to.     Leaves  fluoride  of  lithium  when  ignited.     Diflicullly 

•lublo  iu  water^  but  more  solublo  than  the  fluoride  of  liihiuni,  (Berxclitu.) 


C.  Flcoridg  op  LirniiTM  and  Boron. — Prepared  by  precipitating 
t1ie  compound  uf  hydrofluoric  acid  with  borate  of  baryta  by  sulphate  of 
litbia.  Crystallizes,  when  elowly  evaporated  at  a  temperature  of  40',  in 
larg-e  priHrnc.  Tastes  like  the  «iila-silt.  In  the  air  it  becomes  nioJMt  and 
lioiicfie.«i  and  the  liquid  yields  small,  rhombobcdral,  very  soluble  crystaU, 
which  have  not  been  further  examined.  Easily  aoluble  in  water.  (Ber- 
2elius.) 


Lithium  a»d  Nitrooei?. 


i 

^H     A.  NiTRATR  OP  TiiTniA. — Anliydrous  rhombic  prisms  (C.  Gmelin), 

^^fhich  fuse  to  a  dear  liquid  when  gently  healed.     The  salt  taales  liko 

nitre    (Arfrcxlson) ;  has  a   very   acrid  tiistc.    (Vauquclin,   C.   Gmclin.) 

Ueliqiicfices  with  great  rapidity  in  tho  air;  vcrysolable  in  strong  alcohol. 

(C.  Gmclin.) 

K  1 
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LITHIUM. 


B.  Phosphatk  of  LiTiiiA  AND  AuMONiA. — Fallfl  UowQ  in  tr&tUM- 
rent  crystalUno  pra'ins  during  the  slow  eva^xiration  of  nn  aqueous  Boln- 
tivu  of  a  «nlt  of  litliia  mixed  with  pbusphatc  of  ammonia.  It  is  not 
formed,  if  cxcc^  of  phosphoric  ncid  ia  present,  or  if  the  solution  is 
very  dilute;  for  then  tlie  iimmonia  escnpM  during  the  evaporation.     It 

I'jescnihlefl  in  ajtpearance  the  phosphate  of  magnesia  and  ammonia,  and 
readily  fuses  in  the  blon-pipe  flume,  with  Lu8«  of  ammonia  ;  it  then 
gives  a  blue  colour  with  nitrate  of  cobalt.  ( IJcrzelius,  Lehrb.  4,  213.) 

C.  ScLpnATE  OF  LirniA  and  Ammonia. — Tlitfi  nit  cryi>tallizeA  in 
\  %  tablo  form,  diswlves   eaeily  in  water,  and  when  heated   (o  redness, 

leavM  Biraple  sulphate  of  Jitbia.  (Arfvcdson.) 


LmiiirH  AND  SootOM. 

PiiospHATR  OP  LiTUiA  AND  SoDA, — Formed  when  the  Boluiion  of  a 
ealt  of  tithia  is  evaporated  to  dryncfls  with  phodpbato  of  soda.  The 
liuuid  becomes  turbid  on  evaporatiou,  but  the  greater  part  of  the  double 
salt  appears  nut  tu  Th;  furuicd  lill  the  liquid  is  evaporated  to  drj-ucss:  it 
is  then  left  undissolved  on  treating  the  retiiduo  with  water.  If  a  aaJt  of 
lithia  Ih  cvnpnrnteil  with  metnphospbato  or  pyropbouphato  of  soda,  the 
liqiiid  is,  in  the  firsL  case,  rendered  still  more  turbid  ;  but  after  complete 
evBpnrnlion,  the  same  quantity  of  the  same  salt  i*  formed  in  both  cases. 
White  bulky  powiter,  Uxaxn}^  with  tolerahle  facility  on  platinum  wire  before 
the  blowpipe,  and  forming  a  clear  bead,  which,  on  cooling,  becomes  white, 
opaque,  and  crystalline;  when  fused  on  charcoal,  it  behaves  in  the  saino 
manuer.  Caustic  lime  or  carbonate  of  lime  decomposes  it  at  a  red  boat. 
If  the  salt  is  heated  to  redness  with  3  p:irts  of  hydnite  of  liuic,  boiling 
water  will  extract  the  lithia;  and  by  evaporating,  filtering  from  carbonate 
of  lime,  saturating  tho  Ultrate  with  hydrochloric  acid,  evaporating  to 
dryness,  and  exhausting  the  re;^iduc  with  alcohol,  it  may  be  obtained  in 
the  form  of  chloride  of  lithium.  When  fu.<;ed  with  Ciirbonato  of  sorla, 
with  which  it  forms  a  clear  glass,  bcct^mttig  turbiil  as  it  cools,  it  doet<  not 
attack  tho  platinum  vessel;  Imt  when  it  is  fufcd  with  carbonate  of  linio, 
then  moistened  with  water,  and  heated  again,  the  platinum  is  attacked. 
It  19  scarcely  soluble  in  cold  water,  hut  r:oniewhat  more  so  in  hot:  in 
water  containing  phosphate  of  soda  it  is  nearly  insotnhlo.  (llorsolius, 
Schw.  44,  127;  Fogy.  4,24G;  Lehrb.  4,  \i)2.)  It  dissolves  in  1400  parts 
of  water  at  15  ;  in  1233  at  GO";  aud  in  931  parts  at  100'.  (Brandos,  Hckw. 
£0,  3A0.) 

Fused,  tccotdini  to  Beradiiu. 
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Y  llanimelsherg  {P"}^  6G,  70)  finds  that  tbo  composition  of  this 
soil  variea  very  considerably,  the  quantity  of  lithia  varying  within  the 
limits  of  Sl-8  and  3213  i>er  cent.;  from  which  he  concludes  that  the  two 
bases  are  capublc  of  replacing  each  other  in  the  salU  Moreover,  ho  i«  of 
opinion  that  it  is  tribaaic;  because,  when  diasolved  in  dilute  nitric  acid, 
it  gives  a  pare  yellow  procipitate  with  nitrate  of  silver.  5* 

Lithia  also  combines  with  mercury. 


^^  TIio  earlier  chemists  distiiiguialied  Iiraeand  magDOsia,  auder 

appetf&tion  of  ten-a  absorbcnte*,  from  the  Karth  m  a  vwre  limited 
■*ittf:  io  thenQ  absoTbent  or  alkaline  eartlia,  baryta,  discovered  in  1774 
by  Sclicele  (Opvic.  2,262),  and  strontia,  discovered  Btill  later,  were  aftcr- 
warda  adiied.  Since  the  time  of  FDiircroy,  liowever,  tlieae  eartlia,  uoinc- 
times  with  tlie  exception  of  niapnesin,  have  been  more  or  leju  regarded  as 
aTkalia;  ioasinuch  as  they  pos^e^B  the  nio:«t  characteristic  pro{>crlio8  of 
:blkiiii»,  and  are  distinguished  froni  those  earlier  discovered,  only  hy  hoitig 
— together  witli  their  compouiuls  with  acids — k'sa  easily  soluble  iu  wjiter. 
They  may  therefore  be  diatinguisbed  as  the  hts  sotnf'lf  or  eartfi//  all-afis. 
Sir  H.  Davy,  in  1808,  first  obtained  barium,  strontium,  and  caleium  iii 
the  free  state;  but  they  bad  before  been  ublaiaed  in  combinatiou  with 
^rcury,  by  Berselius  h  Fontiii, 

Sottrcrs.     As  sulphate  nod  carbonate  of  baryta ;  further,  in  Barytocal- 
'     in   certain   ores   of  manpiucse,   in   Harniotomc   and    Brewstcritc. 


ces 

,  369): 


of  baryta  aro  al.«o  found  in  the  water  of  Pyrmont  (Brandcs,  6'c/*if. 
i),  of  Kreusnach  (Lowig),  and  of  l.uhatschivitz.  {I'laiiiava.) 


Preparation, — 1.  Hydrate  of  baryta,  or  the  carbonate,  chlorido  or 

uto,  is  made  into  a  nonpliy  mass  with  water,  formed  into  a  cup,  and 

ccd  upon  a  platinum  dL-ih,  which  is  connected  with  tlie  positive  pole  of 

rollaic  battery  of  500  pairs  of  plates;  the  cup   is  filled  with  mercury, 

vhich  tho  negative  wire  dips  (I..  4o8).     The  amiiIfj;aTn  of  barium 

obtaiueil  is  heated  in  a  tube  of  glass  without  lead,  and  fdled  with 

,j  vapour  of  rock-oil  till  all  the  mercury  is  sublimed.  (H.  Davy.)     If 

ihe  hydrate  of  baryta  is  mixed  with  oxide  of  mercury,  tho  ama[;^ant  is 
ohtiiued  in  birirer nuantily.  (H.  Davy.)    Hare  (.V.  Bihl 'Univ.  23,  200;  also 
J,  pr.  Cfirtn,  l!l,  249)  prepared  the  amal^ni  in  a  similar  manner  from 
oiatened  ebtoride  of  barium  >turrctunded  with  a  freezing  mixture,   u-^ing 
t' batteries,  each  nf  100  pairs,  and  containing  more  than  lOOst^narc  feet  of 
"oc.     The  niiTcury  was  expelled   by  heating  tho   amalgam   in  an   iron 
Qcible  provided  with  an  iron  cover,  and  exhausted  of  air. — 2.  Accord- 
to  Davy,  barium  may  be  obtained  in  an  impure  state,  by  passing 
Bpnur  of  potast^iuitL  over  red-hot  baryta  or  cblondo  of  barium. — a.   Pure 
arvta  or  the  nitrate  is  placed  in  a  bole  made  in  a  piece  of  charcoal  or  on 
Islato,  and  expo.->cd  to  a  bunting  jet  of  detonating  gas,  produced  from 
1  Pleasures  of  bydntgcu  and  one  measure  of  oxygen  gas.      Effcrvesceuco 
\es  place,  and  white,  shining  globules  of  metallic  barium  arc  formed. 
The  baryta  luu^it  be  nuhydrous,  and  the  detonating  gas  must  be  pooaq ' 


154  DAlUt'M. 

through  oil,  not  w&ter;  otherwise  a  traaslaceut)  ritreous,  or  horny 

Trill  be  ohtained.  (CUrke,  CUb.  62,  363;  Schte.  16,  346;  SI,  38«;  Im. 

J'hU.  17,  41i>.) 

Prnperiie*.     SUver-wliito,    with   less   liinire   than   cast   iron.     Sinla 

rapidly  in  oil  of  vitriol,  even  if  eurrouii'led  with  hubbies  of  gac     Doctile; 

ftntl  Diay  bo  beaten  tlat,  though  with  ditlicultv-    Fuaes  below  re<iDeaB,  and 

\  floC6  not  volatilize  at  a  red  heat.   (H.  Davy.  PkiL  Tram.  1S08,  343.)     Of 

f  the  eulonr  and  Inftre  of  iron,  and  having  a  specific  gravity  =  41).  or 

I  somewhat  greater.  (Clarke.) 

Atomk  weipkt  of  Burimti :  68'3»  (BerMlius);  6864  (PelouK?);  68**. 
(Marignac.  Ann.  Pharm.  68,  212.) 


CompoHnds  of  Sarium. 

fi^BIDM   AKD   OXTOBK. 

A.     Bastta.     BaO. 

0xitl4  of  Barium,  Heavy  Earth,  Schutererde,  Schwtr^eUhtrde,  Baryta. 
Terra  panderosa,  3*crrt  peMttte,  Tern  barotijue,  Bor^Uy  Pn^otyde  A 
MBrjruni. 

Formation,  Barium  exposed  to  the  air  at  ordinary  temperatnroi  be- 
comcH  eovi-'red  with  a  white  crnst  of  baryta,  and  cnimbfee  to  a  white  pov- 
der.  (H.  Davy,  Clarke.)  Tbo  oxidatiun  ie  almost  instuntitucoiu,  tbo  metal 
bec<itoingcovere<l,  Brat  with  a  thin  Uiyer  ofn  ctriiw-yellow  colour,  and  tliro 
with  a  thicker  cm*t  of  oxide;  bo  that  to  (sitcli  ihc  rc.-tl  roloiir  of  the*  motal, 
the  eye  must  follow  tho  stroke  of  the  file  or  the  bunii^hcr.  (Hare.)  HcauU 
gently,  it  buma  in  the  air  with  a  dark-red  light  (H.  Davy);  in  the  flaow 
of  the  ory-hvdrogcn  blowpipe,  with  a  chrvstdite-green  li;;ht,  (Clarke.) 
With  water  it  forms  barj-ta -water,  with  violent  e^capo  of  hydrogen.  (H. 
Davy,  Clarke.)  If  the  metal  has  Ikjco  previously  Itopt  under  ru«:k-o3. 
the  effcrresrcncc  is  slower,  becautfc  the  barium  is  covered  with  a  laver  of 
resin.  (Marc.)  In  oil  of  vitriol  it  itt  convcrtetl,  with  evululiou  of  bydrogca 
gas,  into  sutpbato  of  baryta.  (H.Davy.) 

Preparatiim, — 1.  Nitmte  of  baryta  iaheat^l  in  a  pUtinum  or  i 
crucible  or  in  a  p<>rcelain  retort,  till  it  is  rompletcly  drcam|M>^>d, — i 
rate  heat  being  applietl  at  first,  and  a  very  iitronir  heal  fur  a  shnrt  tinwl 
WBrd»tbuend  uf  IheprocceB.  (  Vautjuelit).)  The  crucible  )>>  MiMrd  tu  a  bright 
rcfl  heat  in  a  gnwl  nir-fiinince— a  fewapoonfoleof  jiowderwl  nitrat*  tkrovm*] 
in — the  cover  put  od — and  the  wbolo  exposed  to  a  red  hent  till  the  maM  faa* 
become  (piile  solid;  more  nitrato  is  thru  addeil.  and  the  pruec-^^t  rontinoal 
till  the  cruciihic  \»  Iialf  full  of  harvta.  If  too  much  uitnite  is  adih^d  at  ua 
tfa*  nuua  boiU  over.  Fn>ni  a  pliitiinim  crucible  the  baryta  is  not  i 
separated;  and,  acconiinfr  to  Bor^eliuft  {Lrhrh.  J,  243),  aoon«idn»bl*<^ 
lity  of  uxide  of  platinum  iieronics  mixcil  with  the  baryta.  From  an  ear 
orucible  (whtuh  may  be  broken  when  mid  the  baryta  cxtrnru  iiilicji, 
mina,  iron,  ami  manganese.  By  too  long  an  exposure  to  heiit,  the  baryta 
abeorb«  earbootc  acid  and  oxygen. — 2.  Cai4M>nate  of  baryta  mixed  with 
■fly  of  ita  weight  of  lamfi-bluck  or  charcoal,  and  Huineliniw  mMe  ial<)  a  thick 
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paste  irith  soluliita  of  (ram  tmgncantb  or  fixed  oil,  \b  hcalctl  to  whiteness 
in  an  eartlieu  cnu'ible  iiucil  with  lamp  black  nnd  having  a  cloKoty  fitting 
corer.  (Pclletier.)  When  thus  prepared,  tlio  Imrytii  1^  often  mixed  with 
ch&rcoal  or  carbonate  of  baryta:  some  cyanide  of  barium  is  also  produced, 
anlesg  the  charcoal  is  perfectly  fror  from  nitrogen. — 3.  Carbonate  of  Itarytn 
k  exposed  in  a  platinQm  craciblo  to  the  strou^rest  beat  uf  a  smith's  forgo 
till  it  fuses.  (Abicb.) 


Propfrti^.  As  prepared  aceordinff  to  the  6ret  and  second  methods, 
114  a  ;;rfviHh-white,  ponm:!,  friable  mnen  ;  that  obtaineil  by  the  third 
method  U  dark  grey  with  a  bluish  Furfaec,  and  very  dense;  Kperilic  gra- 
vity =  4000  (Fonrcroy),  =  4-7322  nearly  (Kareten).  Kuh^-s  only  in  the 
Btroagetit  heat  of  a  tvrgv.  (Abich):  in  the  oxy-hydrngeii  blowpipe  flume  it 
fuaee  to  a  lead-coloured  alag,  whieh,  when  exposed  to  the  uir,  becomes 
covered  with  a  white  powder.  (Clarke.)  It  is  a  non-cunJuctor  of  electri- 
city. Had  a  cnastic  and  alkaline  taste,  and  acta  aa  an  alkali  on  vegetabU 
cofoure.  Corrodea  organic  matter,  liut  less  powerfully  tbnn  piJtasfa  or 
9oda;  it  poasesseB  poisonouB  properlioa  independent  of  its  raustuuty. 


Ba 


CalcuL&tioti.  Bcrzclius.  U.Darj. 
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B«0 -     76*G     100-00     _  100-00     ..... 

(BaO  =  »56-88  +   100  =  9^^6-88.     Berxellat.) 
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mpoiUions.' — I.  By  electricity. — 2.  By  potaMium  uta  red  beat. — 

3.  By  hydnigen  at  the  tcinpcniture  of  the  oxy-hydroj^en  blowpipe. — 4.  By 
pbofphoroR,  sulphur,  and  byilrogen  acids. — .'•.  Wheu  vapour  of  sulphide 
of  carbon  is  p.t6«od  over  baryta  heated  iti  a  tube,  the  baryta  becomes  red- 
hot,  and  m  con%'ortcd  into  a  mixture  of  sulphide  of  barium  and  carbonate 
of  baryta.  (Berceliua.) 

3B»0  +  CS>  =  2BaS  +  BaO.  CO". 


f^-y 


CombtHationM.     a.  With  water: 

a.  Hydhate  of  Baryta. — When  baryta  xa  moistened  with  water,  it 
foils  to  piecea  and  becomes  very  hotj  the  heat  beiug  often  sntlicictit 
0  raise  the  hydrate  produced  to  a  red  heat,  and  thon  fuse  it.  (Doberelner, 
li-Aw.  6,  ilG?.)  IJaryla  fu&ed  in  a  platinum  crnciblo  attracts  water  and 
'ttrbonic  aciil  from  the  air  ao  greedily  that  it  expands  the  crucible. 
(Abich.)  The  hydrate  is  obtained  by  molting  the  crystals  of  baryta  in  a, 
silver  crucible,  and  heating  to  redness. — White  imwder,  or  fui»cd  white 
mass,  of  crystalline  texture  j  fuses  at  n  low  red  heat  and  forms  aii  oily 

^^qaid. 

^V  Cftlc-ohtion. 

^B  BsO H'6    89-9 

^B  HO  8*0     10-5 
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B*0,HO BV6    lOflO 


Loses  none  of  its  water  by  strong  ignitioo  unless  carbonic  acid  enters 
supply  its  place.  (Bucbolz  &  Gehlen,  N.  GeJil  4,  2.5R.)     In  the  most 
powcrfuf  heal  of  a  1)1  ast- furnace  it  lo.**cs  weight.  (Abich.)     Heated  on 
charcoal,  it  fnses  with  violent  efferveecenoo  (proceeding  from  the  decom- 
ion  of  the  water),  and  sinks  into  the  charcoal,  forming  a  hiird  mass, 
ilius.) 
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winy  nmiou  lo  tW  aaftUw;  «;  «fc«i  h  wmn  ftoWUe,  vIwUmt 
wbicii  were  ricWr  ia  w^tor  4>l  ••I  c—tom  aanc  of  IIm  motKc>r-lii|itiJ 
cluAcd  wiibin  Uiem.  Y  PiUmI  {J.  PImrm,  A  Ckimu  3.  7.  271 ;  ^m- 
Pkarm.  56,  222),  ia  a  morr  reccnl  exasiBaliM  of  tba  b/(famtc,  foanj  oslf 
8  atonu  of  water.  5 

y.  Bakyta-Water. — Hydrate  of  I>*'Tta  dumlrn  in  SO  nuta  rf 
cold,  iind  in  2  part«  of  boiling  water.  (H.  (hk^y.)  Ob«  part  of  anbjrdfMB 
baryu  diwolve*  at  13°  in  3J,  at  47'  in  7-5,  and  at  7ii  in  j-fl  ptruW 
Witter.  (Osaun.)  It  furms  a  colourlcffi  eulatiou^  wbicb  is  uut  prcci)idatol 
by  alcohol,  nod  when  eriM-scd  to  the  air  becomes  covurtd  witb  n 
•ire  dlni«  of  carbooatv  of  baryta,  till  at  but  nothlog  remains  bnl 
w»l«r. 

'\  L  furni«  Ibo  Bahvta-haltr.    For  nrnny  neid\  tbs  aSn&J 

i_  „i     iL'r  thao  ibut  uf  any  olber  salifiable  base.     For  tJi«  fn- 
i  Ibc  other  aaJls  of  baryta,  tho  very  abumlaut  attbetaaoe,  Beaff- 
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s  peiicrally  used;  more  rarely,  Wither'Uc,  Heavy  spar  la  converted 
by  ignitiun  with  chareotil.  into  sulpliido  of  barium,  wliicli,  afl*r  being 
disHolveU  and  filtered,  i*i  ilec<nii(io8ed  by  ttie  particular  aciil  wliich  wilt 
form  the  re<(uired  siUt. — Of  all  the  alkiiliuc  mlt^,  thoBC  of  Imryta  nro  spcci- 
lirully  tlie  lieavietit.  They  are  fjutuin-le**  wlien  Ibo  acitl  itself  is  colonrlesa. 
Tiiose  whieb  are  eoloblc  exhibit  j>t>iHonous  properties.  Many  bftryta-salta 
impart  a  green  colour  to  the  flame  of  alcohol.  Most  of  them  are  nearly 
or  quite  iujuoluhle  in  water;  but  all,  tbo  sulphate  only  excepte<l,  (lis«o]ve 
io  dilute  hydrochloric  or  nitric  acid.  Salts  of  baryta  which  contain  no 
nielullic  iieid,  form,  wlicn  fuaed  wltb  cnrboiiatc  of  soaa  on  a  platinum  wiro 
in  the  outer  blowpipe  Haine,  a  transparent  boad  which  becomes  cloudy  on 
c<K>Iing.  Thisniijctiiro  when  funed  on  charcoal,  sinks  into  it.  (This  character 
diatinyuii-hefi  barydi  from  lime,  and  from  the  earths  wliicb  do  not  disHolve 
in  L-arbomito  of  soda  and  remain  on  the  surfiice  of  the  <:barcoal.)  (Plattnur, 
t/.  pr.  C/trm..  ]ii,  467.)  Baryta-salts  dissolved  in  water  or  nitric  acid 
produce,  even  when  very  dilute,  a  finely  divided,  white,  pulverulent  pro- 
cipitato  with  sulphuric  acid  aud  its  salts.  If  the  eolutiou  i^  very  dilute, 
or  the  acid  in  lar^'e  eiecss,  the  precipitate  does  u<it  appear  for  some  time  : 
it  is  ini-i)luble  in  hydrochloric  or  nitric  acid.  An  afjueous  Bidution  of  sul- 
phate of  lime  alfjo  precipitates  the  g«U«  of  baryta.  A  solution  of  nitrate 
of  baryta  containing  only  1  part  of  baryta  in  2 '»,000  parts  of  water,  gives 
a  very  di^linet  cluudiuesa  with  sulphuric  acid  or  sulphate  of  sofhi;  with 
50,000  to  100,000  parts  of  water,  it  is  rendered  alightlv  forbid;  with 
200,000  to  400,000  parts,  not  till  after  8omc  minutes;  and  with  tJOO.OOO 
parts,  the  reaction  ceasea  altogothipr.  (Lassaigno,  J.  Chtm.  Med.  8,  52().) 
A  solution  of  chloride  of  barium  containing  1  part  of  baryta  in  71,000 
parts  of  water,  becrmies  turbid  with  sulphate  of  soda,  after  the  lapse  of 
bnlf  nn  hour.  (Harting, /.  ;>/■.  C'A«n.  22,50.)  Hydro IluoaiUcic  aeid  gives 
•with  baryta-salts,  after  a  while,  a  oryelallino  precipitate  nearly  ineoluble 
in  hydrochloric  and  nitric  aeid.  Quo  part  of  chloride  of  barium  tlissolved 
ID  3,800  parts  of  water,  still  gives  a  precipitate  with  this  acid.  (Harting.) 
MoDocarDonatc  of  ammonia,  potash,  or  soda,  precipitates  a  salt  of  baryta 
from  ou  aqneoos  solution  in  whito  flakes,  soluble  with  cffcrvesceac*  ia 
hydrochloric  or  nitric  acid.  Bicarbonate  of  pota.'<h  prceijiitatea  a  some- 
what concentrated,  but  not  a  very  dilute  solution,  uulcsa  with  the  aid  of 
beat.  Borax  gives  a  white  flaky  precipitate  at  a  certain  degree  of  concen- 
tration only;  nut  diphosphate  or  ar^eniate  of  }>oda  gives  a  precipitate  with 
A  more  diluto  solution:  this  precipitate  is  oaKlly  Buluble  lu  hydrochloric  oi" 
nitric  acid.  Monopljospbato  of  »oda  (NaO,  2H0,  cPO')  docrt  not  give  any 
precipitate.  lodatc  of  soda  precipitates  the  baryta,  completely  a.s  iodato,  in 
the  form  of  a  white  granular  powder  easily  soluble  in  bydrocblorie  acid, 
Snlls  of  Wryta  are  precipitated  yelhiw  by  chroumto  of  potash,  and  per- 
fectly, even  when  the  solutiou  is  largely  diluted.  Simple  oxalate  or  tartrate 
of  ammonia,  potash,  or  Aoda,  gives  a  white  precipitate,  soluble  in  diluto 
hydrochloric  acid.  Free  oxalic  acid  and  binoxahite  of  pota«h  produce,  after 
some  lime  aud  only  from  a  concentrateJ  jjolutioit,  a  crystalline  precipitJito 
of  binoxalato  of  baryta.  Alkaline  snecinates  precipitate  n  concentrated 
eolntion  immediately ;  a  dilute  solution,  after  some  time  only.  Kerrti- 
cyaiiido  of  potassium  gives  a  yellow isli-whlte  precipitate,  provided  tho 
solution  is  not  too  dilute.  Perchloric  acid  and  sulphide  of  unimouium  do 
not  affect  baryttt-ealts. 

e.  Baryta  likewise  combines  with  some  of  tho  earllis  and  metallic 
oxidee. — d.  With  certain  substauced  of  the  organic  kin^^dottv. 


BARIUM. 


B.     Peroxide  of  Baricu.     BaO\ 


Baryta  heated  to  low  redneM  lu  a  glus  or  porcelain  tab*.  nipt41f 
absorbs  oxygen  passed  over  it  (Qay-LuwM  &  Tlii-nartl);  and  indtM.*! 
Th^nnrd  {Ann.  Chim.  Pkya.  H,  308)  enppowd  and  lUmmeUbMf  {P^ 
44,  a88)  confirmed,  one  atom  of  baryta  abtorlis  ooe  Atom  «f  (Ujn«> 
J'reparalwn. — 1.  By  TUiiard's  method  (U.,  7). — 2.  Clilomto  of  ik^ 
U  sprinkled  in  nnall  auantiticH  iit  a  tiinu  ou  bar^'ta  at  a  lov  nd  bfliL 
Tbo  baryta  becoiiif*  re<l-lio|.  Tbc  iiiaes  wbco  cold  nm y  be  frw^i  fmcn  tbi 
cbloride  nf  |><itiiMiuiii  uiixcd  witb  it,  fay  mublng  witb  aAd  wnt«t;thi 
residue  is  bydnU«d  peroxide  of  barium,  wbicb  may  be  driitd  in  ttw  airti 
ordioary  tciii]>vniture«.  (Licbig  &  Wbblcr,  J'offtj.  '26,  173.)  Quesn«rilk 
(Ann.  Chim.  Phyt.  .9li,  108;  also  Pofig.  10,  620)  heate  nitrata  «f  baryta il 
n  porcelain  retort  fiiniiitheil  witb  a  Welter's  safety  tube,  till  il  ertdmis 
more  hy-poiiitrJc  ncid  but  only  pare  oxygen;  the  ravidue  ia  perosidttf 
barium  free  from  nitric  acid. 

Tbis  process  might  givo  niLrito  of  baryta. 


Ba.. 


Calculatiou. 
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Peroxide  of  barium  is  of  a  dark  grey  colour^  aod  somewhat  ohm 
fusible  than  the  protoxide.  (Oay  Luasac  &  Th^uarJ.)  Whea  vm 
strongly  heated,  it  evolves  0X3'gcn  and  is  conrertod  into  Lajyia:  U 
wann  water  tt  is  rettolreil  into  oxygen  gaa  and  buryta-water;  wid 
carbonic  acid  gas  it  yields  oxygen  and  carbonate  of  baryta;  kealed  «ilk 
hydrogen  gas  tt  emitti  sparht?,  and  is  converted  into  hydmle  of  barrSa. 
Qtvcs  up  its  excess  of  oxygen  to  carbon,  buron„  pbu«pbonis,  salpiar, 
and  the  metals,  at  elevated  temporatures,  and  to  bydrusulpburic  aba 
in  the  cold.  (Gay-Lussnc  &  Tbeuard.)  Dissolves  in  bydratcd  aei4% 
forming  a  salt  of  baryta,  whilst  its  excess  of  oxygen  irasacs  over  ts  a 

Ction  of  Ibe  water,  forming  peroxide  of  hydrogen.  When  perusida  «f 
ium  is  thrown  into  water,  it  difTiiSi-s  itself  through  the  li4uid  wiiktiit 
rise  of  temperature,  and  prudncct  Uydrtittd  Pernxuie  ^'  Jiarittm  iu  tbi 
fonn  of  a  nhile  [wwder.  The  same  cumfMund  1$  precipitated  In  ptfariy 
scales  when  an  excess  of  baryta-water  is  added  to  pure  peroxiit  <■ 
hydrogen,  or  the  hydrochlorate  or  nitrate  of  that  ronipuuuil ;  ibcnc  Miilis 
are  decomiiosed  by  water  at  100'  iuti>  oxygen  gas  ami  buryla-water.  kW 
are  only  aligblly  soluble  in  colder  water.  (Th^nard,  Ann.  C'Am.  PA^  i, 
313.)  The  hydrate  appears  to  contain  6  atoms  of  water.  {Litt^K  A 
Wohlcr.) 


BaRIUU    AM)    CaRBO?!. 

A.  Cardo:«atk  or  Dartta.— o.  Monoearhonalf.  Foaod  natirt  w 
Wiiberit«.  It  is  rapidly  formed  by  exposing  baryta,  or  iho  hjdait, 
crystaU,  or  solution  of  baryta  to  Uio  air. 

PrrparatioH.—~l.    An   a4|ucous   solutiuu   of  chloride   of    bariuoi  *f 
ttiCratc  of  baryta  Is  precipitated  by  enrbonate  of  ammonia  aad  washt^ 
t.  Ad  aqueous  solution  of  sulphide  of  barium  in  mixed  with  cwitionrttf^ 


CAAtiONATE  OP  BARYTA. 


from  solphatc,  nnd  tbo  precipitate  waahtyl.  This  precipitate  is 
more  likely  to  be  containinntcd  cither  with  a  sul])hiir  compoaua,  or — if 
nrbooalc  of  potash  ia  ust-J  insti.'n*!  of  carbonate  of  wwJa — with  silica. — 
3.  A  crucible  is  UUed  with  a  mlituro  <if  It)  parts  of  heavy  fl(mr.  2  parta 
flf  charcoal,  aud  S  parte  uf  i»earlaj<h;  cxpi^sod  to  a  full  red-heat  for  several 
tears,  till  the  mass  fus&i  to^Ttiiur;  then  tHkmi  out,  ant)  Uie  crurihto 
trfilled,  itc.  The  broken  mass  freed  by  witshin;^  with  water  fronr 
'ulpiiide  uf  potassium,  lo^ives  ittipure  carbonitii  of  l>aryta.  This  serves 
for  the  ureparatioQ  of  other  barvta-»alta  h_v  dissolving  it  in  the  various 
wds  (they  will  hoivever  contRiu  iruu).  (Anthon,  HejKrt.  50,  326;  vid. 
iUo  Olio,  Ann.  Phann.  26,  !)2.)  In  order  to  obtain  the  carbonate  in 
nystalA,  a  bflf;  oontaiuing  crystallized  baryta  ia  suspendetl  in  a  mixture  of 
Uryta-water  and  solution  of  potaaht  and  the  air  allowed  to  act  ou  it. 
(ZocRa,  Xattn.  Arch.  2,  1?.) 

The  crystalltne  syMtem  of  Withorite  ia  the  rhombohedral ;  primary 
form,  a  Jigbtly  obtuse  rhomb.  (Fiy.  Ul,  137,  13«  and  others) 
r*:f*  =  ni'34';  r'  :  r»=fii}»6';  r  :  cr  =  MS'' 23*  and  noon.  (Hauy.) 
6|i.  gr.  —  4-301  (Mohr)  =  4-3010.  (Karsten.)  The  artificially  prepared 
owhonatc  is  geaeraily  in  the  form  of  a  soft  white  powder.  Fusee  in  a 
wwerful  bUst-fumace  (Abich),  and  iu  the  flame  of  the  oiy-hydrogen 
D!oA[)ipe.  (PfaS*.)  Iu  fine  powder  it  turns  reddened  litmus  blue,  aud 
liw  colour  of  viulet«  green,  (PleischI,)— Tasteless  and  poisonous. 
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Od  charcoal  ignited  iu  a  Htream  uf  oxygen  pasy  it  Yolatilizes  with  n 
Tt'llrju-ish  liirht.  When  exposed  for  an  hour  and  a  half  to  the  Htrongest 
Lcai  of  a  bloit-fnrnace,  it  loses  all  its  carbonic  acid.  (Ahich,  Popg.  23, 
314.)  This  iiecurs  at  ii  lower  temperature,  if  vapour  of  water  is  passed 
(>»er  iu  whendiy  the  hydrate  ia  formed.  (Priestley,  (lay-Lusaaci  Thenard, 
Sthfrth.  2,  180.)  Fuses  readily  before  the  blowpipe,  forming  a  clear  bead 
i^hydrotel),  which  becomes  white  and  opmiue  as  it  cool*;  on  charcoal  it 
Blfljl^pg  ju^t  like  the  hydrate.  (Berzelius.)  VV^heu  enrbouate  of  baryta  ia 
rTHHi  under  water  with  it«  own  weight  of  .'^nlplmte  of  jwtaoh  or  twice  its 
Weight  of  Olauber'i?  saltK,  and  n^^iUkled,  the  whole  is  converted,  iu  the 
coorye  of  half  on  hour,  iut«  itulphaie  of  baryta  and  carbonate  of  potash 
or  soda  {Sch.  03);  but  at  a  higher  temperaluro.  the  revertie  takes  place. 
(Kiilreuter,  Mag.  Pfuirm.,  B,  181.)  The  decomposition  of  sulphate  of 
potash  or  Roda  in  the  cold  takes  pbice,  but  very  iuijicrfectly,  even  when 
etjual  weightit  are  u»ed  and  the  mixture  aj^itatcd  for  24  hours.  (Gossmann, 
iUprrt.  CI,  49.)  Carbonate  of  baryta  disaolves  very  easily  in  a  cold 
a4ueoiu  solution  of  chloride  of  ammonium,  or  of  nitrate  or  succinate  of 
uuQoaia.  (A.  Vogel,  J.  pr.  (Jhent.  7,  453  j  Tsrett,  P/til.  May.  J.  10,  8G  ■, 
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BiNUTB  OP  Babtta.— «.  MtmwUitte  Fonutd  vban  dilurMtt  «< 
InrinB  if  pncqutued  by  ■■■■!! ■■■Hi  of  pa*Hk.  Tb«  pnapitBt*  €^ 
mItm  aCgkUj  ta  ccU  wbMt,  and  bmk  6««Ij  >a  hot.  (BsmUsa.) 

h.  Bihontt. — Bjr  pf«cspttatn^  wJbIWm  af  fcafmx  witli  %  h^rpM-mk  m 
excM,  aad  vadbiaf  tfce  precipitate.  It  fiwaM  loose  hydnkud  iik«^ 
whict)  Ibnn  a  fine  while  powdrr  wlmi  drwdf  aad  vbea  Imalcd  t«  raJaM 
MTe  off  vater  and  fiu«  to  a  grcj  tnzisf*rciii  glaa^  ExcrU  a  rlight  attt- 
Udc  adioD  on  vcgvtablt  eolowa 
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When  c1i)ond«  of  Imrium  iii  precipitalpd  I>t  bomx  in  exc«B.  ibo  pnK>^ 
e  artor  ignitiuii  contains  48*31  |H!r  <:«ut.  ofbaryteanU  5\7^  nfhvee 


HYPOPIIOSPHITK  OF  BARYTA. 


HI 


Bartttm  and  Phosphorus. 


4(],[(TunnennaDn.)  With  sulplmte  of  potash  and  soda  iu  Ihe  cold,  it  behnvea 
in  the  sime  manner  aa  carlwnato  of  haryta.  (Kbireutrr.)  It  dissolves  in 
100  parts  of  cold  water:  a  hot  saturated  Aolution  dfiposite  part  of  tho  salt 
on  cooling,  in  tho  fdrni  of  a  white  powder;  carhotiic  acid,  according  to 
Berzclius,  throws  down  carbonate  of  baryla  from  the  solution.  It  is 
readily  dissolved  by  n  cold  aqueous  solution  of  chiori<lo  of  aminoiiium  or 
nitrate  of  ainmtinia,  (Brett,  Wackcuroder,)  also  by  chloride  of  karium. 
(H.  Rose. J 

tc.  jS'erfroroto.— ^xborate  of  ammonia  gives  with  baryta-saltu  a  white 
cipitatc,  which  13  soluble  in  a  largo  niiantity  of  water,  and  renders  it 
alkaline.  (Laurent.) 

I  A.  PnospniDE  of  Babium.  Otherwise  c&\\i3<\ phof^^yJan-rt  of}>arpUi.—~ 
i  js  obtained,  mixed  with  phoi^phate  r)f  baryta,  when  vapuiir  of  pho^phorna 
famed  over  baryta  heated  to  redness  in  a  glass  tut»e.  Dry  p!io*iiilioru?t  is 
pot  Snto  a  glass  tube  from  ^  inch  to  ^  inch  wide,  sealed  at  one  end,  the 
real  of  the  tube,  excepting  the  length  of  2  iiiehes  beyond  the  phosjihorus, 
being  filled  with  pieces  of  baryta.  The  tube  is  placed  horizontally;  the 
part  containing  tiio  baryta  heated  to  low  reilness  by  means  of  cliarcoal; 
and  tho  phosphorus  jifcntly  fused  and  volatilized  by  a  charcoal  fire  or 
11  spirit  lamp.  If  all  the  air  la  previously  expelled  from  tho  tube  by  a 
current  of  hydrogen  gas,  and  the  vapour  of  phosphorus  mixed  with 
hydrogen  [la^sed  over  the  b;iryta,  74  04  parts  of  baryta  absorb  25\QG  parts 
of  phosphorus,  or  7  atoms  of  baryta  take  up  (>  atoms  of  phosphorus. 
In  this  manner,  5  atoms  of  moncphosphidc  of  barium  and  1  atom  of 
diphosphate  of  barj'ta.  are  produced. 

yUaO  +  6P  =  5BaP  +  2BaO,PO\ 

(Dumur,  Ann.  Chhn.  Phyt.  32,  3«4.)  [Should  not  3DaO,  PO*bo  formtKl, 
according  to  the  formula  8BaO  4-  GP  ^  5BaP  +  aBatJ,  POM]  This 
substance  is  bron'ni»h-black,  lius  a  metnllie  lustre,  and  is  tolerably  hard. 
(^Dumas )  Ven,*  fusible.  Picomposed  by  water  into  phosphuretted 
bydrogeii  ga^  and  hypophoaphite  of  baryla.  (Dulunjf.)  Not  sensibly 
affected  by  chlorine  in  the  cold;  but  when  heat  is  applied,  ii  immediately 
becomes  red-hot  and  is  resolved  into  chloride  of  phosphoma,  chloride  of 
barium,  and  phoqdmtu  of  baryta.  (Dumas.) 

B.  Hvpo?uosPiiiTK  OP  B.vnYTA.- — 1.  Phosphide  of  barium  is  decom- 
posed by  water,  tho  liquid  llltcrcd,  and  evaporated  to  llic  crys^tallijiiug 
point.  (Dnlong.) — 2.  Bnrj'ta-water  is  hniletl  with  pliosphorus  till  no  more 
phosphnrcttod  hydrogen  is  evolved;  the  solution  filtered  fi-oiii  tho  phos- 
phate of  baryta  produceil  ut  tho  «inic  time;  tlieti  evaporated  over  oil  of 
vitnol  in  vacuo,  and  the  uncry^tallizablc  residue  diiisolvcd  in  hot  water 
and  cooKmI.  (H.  Rose.)  As  it  in  nut  absoliitLdy  nece---.-ary  to  XwW  the 
baryta  water  with  the  ptiosphorus,  tho  tla^k  may  bo  nearly  fdlcd  with  liquid 
ana  set  in  a  warm  place;  and  thus  the  ex]}losion  M-hich  the  phosphuretted 
hydrogen  ])roduce8  on  coming  in  contact  with  the  air  may  be  prevented. 
(W'urtz.)  [A  cast-iron  bottle  ndi'lit  be  sorviecable.  ]  Instead  of  baryta- 
water,  a  solution  of  ordinary  sulphide  of  barium,  which  generally  contains 
taorc  thau  one  ul^m  of  sulphur,  nmy  be  uifed:  it  acts  in  ibo  coXti^ ^uWokr^k 


U3 


'  voioar,  whilo  tb«  pliMphonu  ftbsarfa*  U»ft  exeatt  cf  alfhv,  a< 
I,  tuiTvther  with  ibe  water,  ioto  hT^nasalpbaric  acid  viodiQ*- 

iwtik  tk«  iuon(Mul|iliiile  of  bariom,  and  fatrpuplioaplMM«f  tai  I 

Wirt  Waffled.  A  viuleiit  erolution  of  caulj  inmiMiMa  fifcuiphinniJ 
I  ftiU  par*  bydmgea  gu,  fnlloved  bT*  »  noall  avanthr  af  br^ 
tMftlgWt  Ukes  jiIbcc      At  la«t  a  solution  i.>>  ni>tAiii«a,  mec 
tai  hmtjiA  and  double  solphiiie  oi  b^ro^cn  ud  btr 
Ml  deojiupoeeil  by  i>lio^pborus.      Th«  doabb^  ittlpb  ' 
i  br  Jimntinn  witli  rarhonato  of  loaJ ;  mA<i  ibe  li4«id  Uim 
^M  tiMCfTstallUtng  puint,  jields  tbe  «Ut  6.  (^'ortz.) 


ttf^wHn'. — 1.  CryBtaUiioe  from  m  weHaUmt  ^mtfte^ 
9t  vitriol  klfwly  mixed  with  water  ^H.  tUm).  i 
^  :  iiM  n  «xeNB  of  bypopbonpliorAug  a4^id:  um«  of 

«Vi4  VMibuwa  «il4  dw  vjrtdft.  fu  that  tbey  are  neutral  iJurr  v»i' 

4%Vm«>.A  fc  UMiMf  ifiTT  iy'-i;  '' ''  '  nt   100.  (Wnnz.)    ! 

Wi  il  fanna  sbining  «qn&r9  tables.  (Wititi.J 


W9ikt9tt^  if  a^ifcr. — C^ysUUixe^  from  a  b>. 
^'^feMt),or<w  Ibecanfal  additiun  of  aU 
ht  abaw  Kadf  and  Um  dtpfitkin  of  mdt  con 
^JjimIUmm  ia  prienu  of  a  pcviT'  la*(re  and  sotnei' 
"^     ij  W^il*  iM«dU'^,  pcrmaneot  ia  lb*  air  wbea  dry.   ' 
,«f«»ter  at  KK)  .     When  hemied,  Kbe  alt  first  ev 


^ag^MMOtiCT  of  spontaneously  toflaaaftUs  pboapbun.- 
^w^^y  »  Uttlti  Dun-spoulanffouAly  JnllaMaalt  gaw,  ai.^ 

k  nMah  mixture  of  dipbosphate  «f  baryta  whb  a  imail  qaoof 

^_;tx,  rfpbo^borua.  (H.  Riwe.) 

»(B»0,3H0,P0)  -  SBiarOi  4-  PB*  ^  uo. 

Il«|»d  solation  keated  wttb  kyJxate  of  potaah  erolns  m^k 
aial  Aipuiita  pbosphit«  of  baryta.  (Warn.) 

^MVfRaro)  *  mo  -  sB*o.ro*  ^  xko.  po>  *  m. 

f^  mH  a  dfaa^Tta  b  3*5  parte  of  eoM  aad  hi  9  parte  of  b<A| 

,  I  Wvm).  it  i«  hMotttble  in  akoboK  <H.  Bow.)     (  FuL  alM  D>1m» 

^-   ^Wk  ^^  S.  HI ;  U.  Roee,  /'«$^.  *.  370^  IX,  83;  Warti,  .4m. 

WiifctalDaM«rwrtflr.  II.  Haw.  «. 

»^x  ^ .    W4      _  iTWI 


J«^.» 


3»-4 


iTWI 
2»-*0f 
U-41 


14'A 


gw^MKvro !«-• 


«\^A   •*MM 


MS? 


Wb>U. 
19-10 


IM-M 


91-01 


l«0«« 


IM-Ot 


nlHiiiil  bj  oTBpoiatiBf  tbe  •oIvImm  ia 
malot;  I;  of  mjitih  fcrawd  ly  tbt 
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an  afjucoag  solution;  y  ia  the  dry  massirhicb  remains  in  vacuo  over 
ir«  oil  r>f  vitriol. 

C.  PHospmTE  OP  Baryta.— a.  DiphotpkUc.  Precipitates  on  mixing 
jihospLiU!  of  amnionin  uillt  clitoriJe  of  barium:  it  eeparatca  after  a 
bort  time  ae  a  white  crystalline  cniat,  which  adheres  to  the  vest^el  and 
loreficca  in  dry  air.  (Berzelius.)  Tho  dry  mlt  heated  to  rednoAs  in  a 
.tort  evolves  pore  hydrogen  gne,  besides  traoefi  of  water  and  phosphorus, 
B(1  leaves  di-[pyro-']pliospbato  of  baryta,  of  a  brownieh  colour,  ariiting 
Din  the  prosenoe  of  a  i^mall  quantity  of  phosphoric  oxide. 

2B*0,  POi.ZHO   =  2BaO  I'O*  +  2H. 

^I.  Riiso.  r(tgg,  9,  S23.)  Evnporateil  with  nitric  acid  and  ignited,  it 
lives  diphosphate  of  baryta.  (BDrzoIiiis.)     Dissolves  readily  in  wator 

jkDtainiug  sal -amnion  lac.  (Wuckenrodcr.)  Very  tilightly  soluble  in 
iter,  from  which  it  crystallizes  by  evaporatic>n :  when  btrongly  hcatod 

fitti  water,  it  is  converted  into  a  basic  8:ilt  which  separates  in  pearly 
ilea,  and  an  acid  salt  which  remains  in  solution.  (Outong.) 


PowrcToy  & 

Caicultttion. 

BtmtcUiu. 

U.R^'. 

Vautiuetia. 

aB.0  .„,„. 

. lM-2     .  . 

67-61 

.      6724     . 

.    66'6& 

,,.    51-3 

PCH  ,..,„ 

55-4      ... 

24-45 

..    24-;ii    , 

..     25-30 

..    41-7 

2HO 

18-0     .... 

7-94 

...       8-45     . 

8-05 

7-0 

2B«0,PO»,2Aq 2266     ....  10000 


100*00 


100-00 


100-0 


Wheu  a  solution  of  monophospbato  of  baryta  is  prcctpitntod  by  excess 

ammonia,  dtgcstctl,  Bltereu  and  washed  (but  not  too  long,  on  accouut  of 

solubility)  a  salt  remains  cuntaining  G9'47   per  cent.   (5  atoms)  of 

ryta,  28*^5  (3  atoms)  of  phosphorous  acid,  and  1'65  (2  atoms)  of  water. 

Jl.  Rose.) 

b.   MonophotphiU, — The  salt  a  is  digested  with  an  aqueous  solution 

pbo»ipborous  acid,  in  quantity  not  ipiito  sufiicient  to  form  a  perfect 

lutiou,  and  the  filtrate  evaporated  in  viu:uo  over  oil  of  vitriol.     It 

IB  omaU  granular  cryatal.<i.     Heated  in  a  retort,  it  swells  up  consider- 

Jbly;    evolves  a    niixtiiro    of   hydrogen    gas    and    much    phospburetted 

lydrogon.  not  spcntanpoualy  inflummaUle;  and  leaves  a  residue  free  from 

oxide  of  pboephonis,  composed  of  ^!j  f>  pnrts  (10  atoms)  of  baryta  and 

40'1  parta  (9  atonic)  of  phosphoric-,  sciil.    HvHporated  wllh  nitric  acid  aod 

ignited,   it   leaves   95R  per  cent,    of  fused   monophosphate   of  baryta 

(B»0,  PO*).     Easily  soluble  in  water.  (H.  Rose,  Pogg.  9,  215.) 

I,  CrrstiiUiicd.  H.  Rom. 

I  2BaO ™,...  153*2     ....     4942  ....     49-59 

I  2PO»  in-8        .     3607  ....     35-83 

I  5H0   45-0      ,.      14-51  ,,..     l4ftS 
■or 
Itnl 


100-00 


10000 


2(B«0,  2H0,  PO')  +  Aq.?      310-0 

D.  Ordinabt  pbosphate  op  Baryta. — a.   Tripho^hat*.     Formed 
fhen  chlorittc  of  barium  i.t  precipitated  by  triplio.^ptiale  of  soda:   the 
Bpcmatant  liquid  is  nctitrul.     Heavy  precipitate  in  the  form  of  small 
ftnJiQs.  (Graham,  Poy0.  S'2,  49.) 


Calculation. 

SBaO    229-8     76-29 

cPO» 71-4     23-7! 

;in»0.ePO*.      301-2     lOltuO 
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BARIUM. 


By  digesting  tlic  salt  h  with  aminoniaj  BerzoliUH  {Ann.  Chm,  Phyt.  21J 
114)  obtaiued  a  wbitc  powder  whieb  did  not  absorb  carbonic  acid  from  iHi 
air;  it  contaiut-d  72*93  per  cent,  of  btiryta  with  27*07  of  pboepboiid 
acid.  This  is  citbcr,  a«  Dcrzclius  auppoees,  a  coin]>ound  of  j  atomi  o^ 
baryta  wit]i  2  atoms  of  phosphoric  netd,  or  a  mixture  of  a  and  b. 

h.  Diphosphate. — 1.  Ordinary  diphosphate  of  ammonia  ia  oildixl  drow 
by  drop  lo  an  aqueous  solution  of  cUIurtde  of  l>ariiint,  in  eucb  i|uantit3'i 
that  the  former  mtlt  may  jin^ilominate.   (Rcrzcliiis.)     An  cxouas  nf  dtphoa^ 
pbatc  of  ammonia  would  withdraw  ouo  part  of  the  acid  from  th*.'  preoiJ 
pitute,  and  boronie  i*h:inged  into  simple  phosphate  of  ammonia.   (MiL*| 
cberlieh.Wa.  IT  Ludwig   {Arch,   d,    Pharm.    (JU,    265)    foun.l    that   oi 
a<ldin>;  cbloride  of  Liirium  to  ordinary  phosphate  of  so<la,  the  com[K>uiii 
2BaO,  HO,  rO',  is  always  precipitated,  and  more  or  less  phosphoric  aci^ 
left  in  solution :  moreover,  when    photiphate  of  baryta  is  di&solrml    * 
hydrochloric  acid  and  precipitated  by  ammonia,  ])hosplioric  acid   is  lik 
wise  found  in  the  liquid.  IT     White  pulverulent  precipitate^  fusing  in  tT 
fire  to  a  ^ey  enamel.  (BerKelius.)     With  a  cold  solution  of  potaah 
60<Ia   it   behaven   like  carbonate  of  baryta.    ( Ki^Ireuter.)      This  decoi 
position  ia  very  imperfect.    (Gossmanu.)      Reailily  disKotvetl  by  aqufto  _ 
phosphoric,    hydro<Thloric,    or  nitric  acid.      It  is   easily  solublo  uao  11 
water  contaiuini;  Kalammonine,  nitrate,  or  succinate  of  ammonia  froi 
which    it    it)    |iitrtially  precipitated    by   a   sniiill   tguantity   of  ammonisi 
bnt  completely  by  a  larger  quantity,  (H.  Ro&e,  Brett,  W  ittiitcin.)     I)i»< 
solves   at  22'o'*,  in   4tJ0  parta  of  acetic  acid  of  spcciHc  gravity   rU32i! 
One  (tart  of  it  dis^^olves  in  SOj.'iTO  parts  of  water  at  20".   (Bi^haf )      \% 
an  excels  of  phoi^phate  of  tarytn  is  digested  ut  a  tem]>emtiirc  of  20"  in 
nitric  acid  of  specific  gravity  1-275  mixed  with  \-ariou9  proportions  uA 
water,  the  fsXi  dissolves  in  the  several  liquid.t  in  very  dilferetit  pro[Mirtioua.' 
In  the  fotlowinfi;  table,  a  gives  the  quantity  of  water  mlded  lo  luO  partn 
of  nitric  acid;  /',  how  many  parts  uf  the  arid  mixture  arc  requimd  tw 
dissolve  1  {tart  of  phosphate  of  baryta;  c,  the  quantities  of  phosphate  ai\ 
bar^'la  dinstilvtd  by  KHI  j»arts  of  riitric  arid  of  speciHo  gravity  1*275,  afleC 
diluti<in    witli  a  j;reatcr  or  smaller  quantity  of  water.  (Bischof,  Sckwi^ 
07,  3f).) 


a. 

ft. 

c. 

u. 

h. 

f. 

a. 

ft. 

/. 

■0 

ISGS 

0  002 

396 

57 

8-74 

lotio 

23 

49-91 

79-2 

318 

(r&6 

^75-2 

45 

12*88 

llOU 

45 

26;tl 

n^-A 

!.%& 

IC7 

700 

53 

15  S3 

17U0 

66 

27-30 

237» 

107 

3»6 

HOO 

48 

18-65 

2300 

63 

38«f 

3168 

69 

6  03 

900 

30 

3302 

2900 

7i 

39- 16 

Hence  it  appears  that  100  part*  of  nitric  arid  of  sj»ecific  gravity  1*273 
diuolve  the  greatest  quantity  uf  the  salt  when  diluted  with  a  tenfold  qaaJI< 
tity  of  water.  [The  solution  w  doubtless  etfectdl  by  the  conversion  of  till 
dipbusphair  of  baryta  into  nitrate  and  soluble  monophosphalo  uf  baryta 
The  mora  concentrated  the  solution  the  less  ca-^ily  Is  the  nitr&te 
baryta  taken  up.  A  certain  degree  of  dilution  is  therefore  necossary. 
when  it  iv  loo  j|;reat,  the  decomposing  effect  of  the  nitric  acid  ia  pro!  _ 
interfered  with.]  Water  containing  i-grnt  P^**^  ^'  nitric  acid  disaoF 
more  than  double  the  quantity  tluit  pure  water  does.  ^Hiischof.) 

c   Two-thir<iM  photphatf.     When  an  aqueous  solution  of  pbotiihorifl 
acid   is  saturated   with   the  hfilt  A,  and  alcohol  tubled,  Urgo  Aakea 
thrown  down,  which,  after  being  purified  by  moans  of  alcohol  and 
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Tield  a  looae  white  powder,  and  after  ignition — during  which  the  mass 
puffs  op — a  grej  porous  mass.  (Berzelius.)  [After  ignition,  it  probably 
nnsiats  of  pyrophosphate  and  mctaphospbate  of  baryta.]  . 

Igiiitcd. 

3BaO    229-8     61-87 

2PO» _ 142-8     38-33 

3B«0,2PO* 372-6     100-00 

d.  Monophosphate.  Monophosphate  of  soda  does  not  affect  chloride 
of  barinm;  the  slightest  addition  of  ammonia,  however,  gives  rise  to  a 
precipitate.  (Mitscherlich.) — Diphosphate  of  baryta  is  dissolved  in  aque-' 
«u  phosphoric  acid  to  saturation;  the  solution  evaporated  gradually; 
ind  the  crystals  fonned  during  the  process  pressed  between  blotting- 
nper.  The  syrupy  mother-liquid  is  phosphoric  acid  nearly  free  from 
nryta.  The  crystals  are  white,  and  resemble  chloride  of  barium  in 
taste  as  well  as  in  appearance,  excepting  that  they  are  rather  acid  and 
redden  litmns.  They  aiv  permanent  In  the  air,  and  at  a  red  heat  are 
converted,  with  frothing  up  and  loss  of  water,  into  a  spongy  ma^s  resem- 
bling burnt  alum.  (Berzelius.)  The  salt  dissolves  in  aqueous  phosphoric 
tdd  and  some  other  acids,  without  decomposition:  mixed  with  a  large  quan- 
tity of  water,  it  changes  into  diphosphate  which  remains  undissolved, 
ud  dilute  ph(»phoric  acid  containing  but  little  baryta.  (Berzelius,  Ann, 
Ckm.PAyg.2,  153;  11,  114.) 

I^ted.  Berzelius. 

BaO 76-6     ..„     51-7G         522 

PO*  71-4     ....     48-24         47-8 

BaO,  PO* 1480     ....  10000         ZZ       1000 

Crystallized.  Berzelius. 

BaO    76-6     ....     46-15  46-46 

ePO*   71-4     ....     43-01  42-54 

2HO   18-0     ....     10-84  1100 

BaO,  2HO,  ePO*  166  0     ....  10000         ~.       100-00 

E.  DipriioPHOsPHATE  OF  Baiiyta. — An  aqueous  solution  of  dipyro- 
phosphate  of  soda  gives  with  chloride  of  barium  a  precipitate  containing 
67'33  parts  of  baryta  and  32-67  parts  of  pyrophosphoric  acid.  (Hess,  Pogg. 
18, 71.)  Pyrophosphate  of  baryta  is  insoluble  in  water  containing  sal- 
ammoniac.  ^  Amorphous  white  powder,  somewhat  soluble  in  water; 
wlable  in  nitric  and  in  hydrochloric  acid;  insoluble  in  acetic  acid  and 
nlotion  of  pyrophosphate  of  soda;  soluble  in  water  containing  sulphurous 
acid ;  also  in  a  large  excess  of  pyrophosphoric  acid.  The  hydrated  salt 
contains  one  atom  of  water,  (Schwarzenberg.)  ^ 

F.  HETApnoRPiiATE  OP  Baryta. — Metaphosphato  of  aoda — prepared 
l>7  igniting  the  ordinary  monophosphate  of  soda — is  dissolved  in  a  small 
QTiutity  of  water,  precipitated  with  excess  of  chloride  of  barium,  and 
the  abnnduit  gehitinous  precipitate  well  washed  and  dried.  The  traus- 
PHent  brittle  mass  obtained  in  the  first  instance,  evolves  water  at  a  red 
neat,  and  undergoes  partial  fusion.  After  ignition  it  is  dissolved  with 
difficulty  by  nitric  acid,  and  is  insoluble  in  hot  water ;  but  after  being 
Viiled  in  water  for  some  hours,  it  begins  to  dissolve,  and  continues  to  do 
«o  with  increasing  facility — the  solution  containing  ordinary  monophos- 
pliate  of  baryta^  and  giving  a  yellow  precipitate  with  solution  of  silver, 
(Gnham,  Pogg.  32,  G8.)     Water  holding  sal-ammoniac  in  aoVulvni  ^^i^ 

TOL.  in.  -u 
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Dot  diasolre  it.  Ma<]drell  pKpaTed  this  snti  hy  d'lfisolving  earboatto  rf 
baryta  iu  dilute  phoBphorio  acid,  eraporatiiig  to  diyoeae,  &nJ  bmtng  Ik 
residue  to  a  temperature  of  ^1G^ 

GT*h«m.  IftJAii. 

Ignited.  a.  i. 

BiO   766     ....     51-76     ....       5204      ...        5362         .       51  ?• 

aPO* 71-4     ...      48-24     ....       47-96     .  .        46-38      ...       48  30 

B«0,aPO» 14«0     ....  10000     ....     10000     ...      100-00     ._     MM! 

Tlie  salt  a  examined  by  Graham  waa  obtained  by  precipitating  vilki  < 
]ar)Tr  cxcowf  of  diloride  of  barium;  tbo  salt  b,  by  using  a  sualler  ^ouli^ 
of  tbc  clilondej  in  tbin  case  the  li4uid  rcmaiued  acid. 

^  The  aalt  is  obtained  in  ubliquc  rhombic  pnanu  eontaiDiDi^  S  atoB 
of  water,  by  adding  a  solution  of  1  part  of  the  aoda-eali  la  10  or  15  mm 
of  water  to  a  nearly  salumtcd  goiutiou  of  2  or  3  p&rta  of  chloridt  W 
hiirium — nitering  from  the  precipitate  formed  at  6r3t — and  allowiof  U* 
clear  liuuid  to  stand  quietly  for  some  time.  (FLeitmaon  &  HeoiwMfg 
Ann.  Phann.  65,  304.)  ^ 


Daricm  A5D  SoLPHint. 

A.  MoKoscLpniDE  OP  Bxrii:h. — Formerly  called  autphvnt  o/htrj/k. 
1,  Sulphuretted  hydro^n  is  passed  over  baryta  heated  in  a  tub«  u  My 
as  water  is  formed.  (Bcrzellu».) — 2.  Powdered  aulpbato  of  baryU  ■ 
easily  reduced  by  hydrogen  gas,  at  a  red  heat.  (I*agonstecher,  J/.  Tr.  % 
Xi  291.) — 3.  Suiphttte  of  baryta  iu  heated  to  redness  witli  cluroosL. 

B.O.SO'  +  4C   =  BaS  +  4C0. 

Whether  a  bright  or  a  lav  red  heat  is  applied,  the  aqaooas  Mlotiit 
of  tbo  sulphide  of  barium  exhibits  a  pale  yellow  colour,  and  girea  with 
acids  a  slight  precipiUite  of  «ul[ibur,  about  the  same  in  quantity  m  hA 
cases.  {l{.]ioBe,Poff<j.55,501.)  Most  of  the  sulphate  of  baryta  isr^^BBwl 
by  ibis  method  to  monosulpbidc  of  barium;  but  a  small  portion  of  pelf* 
sulphide  [ter  1]  and  caustic  baryta  Is  produoedj 

a(BaO,  SOO  -  lOO  =  SBftO  +  BaS*. 

a.  1 00  partx  of  Kulpbatc  of  baryta  oxpORed  to  a  strong  white  beat  ia  • 
oharcoal  crocible  yield  72  onrts  o'f  sulphide  of  barium.  (Bertliier.  Jm* 
Chim.  Phyr.  22,  231.) -6.  In  order  to  obtain  other  baryta  camp««fti> 
from  tbo  native  sulphatt>,  it  is  exposed  to  a  full  red  heat  with  aboflt  mh 
fourth  lis  weight  of  charcoal.  As  the  mixture  docs  not  fu«c,  the  bea^ 
spar  must  l>e  finely  pulverized  and  tborougbly  incor^iorattM)  with  tlie  cv* 
ooal;  an  ndtlition  of  resin,  oil,  starch,  ftc,  vrhicb  promntca  the  close  «>^i 
taet  of  the  atoms,  is  of  sorvico*.  ( 

«.  Tbo  mixture  is  Ignited  in  a  covered  crocible  of  clay,  or  better,  d  j 
ttBt-iron.  The  heat  is  continued  for  sevcml  hours  lilt  carbonic  oxrds  i 
hmger  eecapcs  from  the  mass.  In  o[>erating  uu  large  quantiljee  a  potliill 
er  tile  furnace  may  be  used,  fierzelius  recommends  a  mixture  of  B  p*Hi«ll 
hcavj'Spar,  1  part  of  charcoal^  2  ports  of  resin,  and  2  puis  of  tyi  wl 

*  A  Ttrj  oTKhl  method  i»  to  beat  the  hesvT-ftiw  witli  ent-ttlnl  of  tto  «ikH  if  1 
btaBiM«eMiL-[W.l 


SULPHIDB  OF  BARIUU. 

^>  A  mtxf  are  of  1  part  of  powdered  keary-epAr  uid  \  pt.  of  cbarcoal 
or  better,  the  eoot  Irom  piteoaJ — is  formed  into  siicks  07  meuu  of  a 
paste  made  with  |  pt.  of  starch.  When  the  atJcks  are  dry,  a  furnace 
IS  filled  a  foot  hi^h  with  burning  charcoal;  the  slicks  placed  on  it 
together  with  frealt  fuel;  tl;o  whole  oovcrcd  with  more  hurning  cliar- 
cottlj  and,  a«  aoon  a^  the  furnace  is  thoroughly  red  hot,  tlie  tire  is  covered 
orer  with  ashes  and  bricks,  and  the  furnuco  closed.  The  sticks,  when 
cold,  arc  found  to  be  converted  into  wulidiide  of  barium.  (Liebi^,  Ann. 
J^hamu  35,  115.)  Otto  {A7ui.  l%trm.  2*1,  \)2)  horrounda  the  stick*  with 
paper.  A  suitable  furuaco  for  the  purpose  is  de^^cribed  by  Anlhoa.  {J. 
pr.  Ckcm.  8,  4Ufl.) 

•y.  To  fuse  the  mass,  and  thereby  bring  about  a  readier  decompoaUion 
of  the  flalphttte  of  baryta,  a  potash  or  suda  compound  may  be  added  to 
the  mixture  of  heaTv-spar  and  charcoal,  which  i»  to  be  hcutcd  to  reijness 
IR  tbe  Crucible.  This  aildition  occasions  no  tnconvrnicncc,  if  the  object  in 
▼iew  is  tu  precipitate  carbonate  of  baryta  from  the  sulphide  by  menus  of 
carbonate  of  Koda;  but  if  other  ^n-lla  of  liorj'ta  are  to  bo  pre]>ared  by 
addition  of  hydnichloric  acid.  &c,  repeated  crystal II zationij  are  re<{uired 
to  remove  the  potash  or  soda  Bait  mixed  witb  the  solution.  Bucholz 
(A.  irfhl.  1,  310;  i^iteo  4  parts  of  heavy-spnr  with  \  (or  U-tter,  1)  part 
of  charonal,  and  1  part  of  common  salt.  Dutlos  {Br,  Ardi,  36.  275)  uses 
12  parts  of  hcavy-s[iar  with  3  parts  of  dry  sulphate  of  suda,  anil  2  (or 
better,  3)  parts  of  charcoal.  The  sulphide  of  liarium  obtained  by  either 
of  tbese  mothtxls  is  dissolved  in  boiling  water  and  filtered  from  undecom- 
poaed  heavy-Ap.tr,  charcoal,  8ol{ihide  of  iron,  and  other  impurities,  before 
adding  the  acid  to  form  any  particular  salt.  When  powdered  sulphate  of 
baryta  free  from  iron  is  ignited  with  a  small  quantity  of  carbonaceotia 
matter,  the  Bulognian  phosphorus  is  obtained  (I.,  193):  this  substance 
may  be  reganled  as  a  mixture  of  sulphide  of  barium  and  undeeompoeed 
oulpbate  of  baryta. 

Sulphide  of  barium  prepared  aecordin;;  to  method  3,  a,  is  white  and 

cy  in  some  places,  cohering  loosely,  and  of  a  crystalline  granular  form. 

'crtbier.)  That  obtained  from  beavy-epar,  according  to  method  3,  b,  « 
and  B,  is  yellowish,  or  fle^ib-coLoui-cd,  probably  from  the  prcscDco  of  sul- 
phide of  iron. 

CalcttliUsOD. 
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The  sulphide  of  barium  obtained  by  the  third  method,  a,  is  scarcely 
altered  by  roasting,  and  detonates  imperfectly  with  chlorate  of  potash,  but 
perfectly  with  nitre.  (Bcrthter.)  When  vapour  of  water  is  passed  over 
Bulphide  of  baiiam  at  a  red  heat,  hydrogen  gas  is  evolved,  and  tulphato 
of  baryta  formed.  (Kognault,  Avn.  Chim.  Phyt,  62,  3ti6.)  It  evolves 
sulphuretted  hydrogen  abundantly  witeu  decomposed  by  hydraled  acids, 
even  by  nitric  acid  or  aqua  regia.  (Bcrthier.)  When  exposed  lu  the  air, 
it  is  decomposed  by  the  action  of  water  and  carbonic  acid,  and  gives  off  a 
ntiiform  and  continuous  current  of  sulphuretted  hydrogen.  It  might  bo 
ti^aL  therefore,  to  strew  this  substance  on  the  floor  of  the  apartments  of 
iDTaltds  to  whom  the  inhakition  of  sulphuretted  hydnigen  is  of  service. 
With  water,  raonoaulphide  of  barium  forma  baryl&  aud  AQU\>\«i  6«^- 
I    phide  of  hydrogen  uod  buriuzu; 


H3 


DABllM. 


2BaS  +  HO  =  BaO  +  BaS.  HS; 
or  baryta  and  bihydrosulpbato  of  baryta  : 

SBiS  -f  2H0  «=  BaO  +  B&O.  2HS. 

This  rcfialt  is  dodiicod  from  tbe  following  experiments  of  U.  Rose  {PogQ 
6S^  415):  If  sulphide  of  biirium,  prepared  from  sulphate  of' 
aiiil  excess  of  eliarcnnl  af  a  while  bent,  is  treated  nine  times  in  snc 
vitb  a  quantity  of  culd  water  less  than  Aullicient  to  dissolve  tbe  whole 
inaas  being  dtccsted  for  24  hours  each  time  in  a  close  vessel,  tbe  first  tv« 
Bolntinns  arc  pale  yellow,  and  when  treated  with  bydroebloric  acid,  evoh 
Urge  qnantittea  uf  hydrouulpburic  acid,  together  with  a  precipitate  of  snl 
phur;  they  also  evolve  abundance  of  hydrouulpburic  acid,  when  treated. 
with  sulphate  ofmant^anuus  oxide.  Tliev  therefore  coiituiii  double  tulphid* 
of  hydrogen  and  barium  (bihydnwulphaio  of  liaryU)  togothor  with  d 
polyKulphide  of  barium.  The  third  (jumUity  bebuvea  as  %.  eolutiou  ul 
monosulphido  of  bariuin  (siniplL*  bydmsulphate  of  Wryta)  coiilninini:  « 
tili^'bt  excess  of  bydro(>iilpIiuric  ucid.  7  Itn  fourth  is  of  the  same  clianicterJ 
bat  contains  a  slight  excesu  of  baryta.  This  excess  goes  on  couliQuaU| 
increasing  in  tbe  tifib,  sixth,  and  scvcutli  solutions;  and  the  o'lghtb 
last  behave  like  pure  Imryta- water.  A  solution  of  sulphide  of  barium 
not  too  Inr^c  a  quantity  of  boilir^  water,  kept  for  oonio  years  in  a  i 
percd  bottle,  defvosits,  hrst  cry.'ilal:*  of  b-iryta,  then  scales  («)  which  aro 
mixture  of  crystallize*!  baryta  and  hydrateil  monosulpbide  of  buriuni;  aa4 
afterwards  double  eix-tiided  pyniinida  {&)  containing  the  same  in^rredieut^ 
but  moch  richer  in  sulphide  of  barium.  The  mother-liquor  boiled  dowg 
etill  further  iu  a  retort,  cvolve><  a  continuous  current  uf  hyilrosnlpburi^ 
acid  ^i\Hf  and  ou  eooling^  deposits  hydraied  «ulpbido  uf  barium  in 
ftinn  of  a  white  powder  (a,  6,  c),  while  double  sulphide  of  hydrogen 
barium  remains  in  solution.  (H.  Kow,  I'ogg.  55,  413.) 

Ihjdrated  MonfmilphxiU  of  Barium,  or  Mono-ki/dr'osttlphate  of  Bai 
— White  poxvder,  hoeoming  yellow  (tpont&neonsly  when  kept  in  ci 
vcBwU.     When  treated  at  once  with  a  quantity  of  water  suffietCDt 
dtMKilvo  it  jwrfcctly,  it  yields  a  solution  which  docs  not  evolve  bydroml 
pburie  actd  when  mixed  with  snlphate  of  man^uous  oxide;  hot  an  ineaf 
itcient   quantity  of  water  extracts  double  sulphide  of  hydrogen 
barium  and  leaves  baryta  undiGsolvcd.  (H.  Ro«c.) 

II.  Host. 
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The  three  epocimone  examined  by  IT.  Rose  were  mixed  with  ^Ifcrra 
qnantities  of  hydnited  baryu. 


Jfirhttfs  nf  ifjfdrcited  SuljihuU  of  Barium  urith  JfjftJraUd  Ba 

m.  Hcajj/  rry>(al4.    About:  4  (BaO,  lOHO)  +  3  (DaS.  OHO). 
dissolved  in  hot  water,  ibey  yield  erystaU  of  pure  barvla  oit  ciK>lin^ 

/J.  JJouUe  fix  ftdni pyramuU.      IJaO,  lOHO  +  II  (BaS,  «110). 

tnucfRirent  and  colourlcM  cryetals,  deeply  tnincated,  so  ac  to  fona 
fided  tablvs.  {Fi<j.  1.1.1,  H.  Kosc.) 


CileaUtioii.        H.  Hmo. 
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PENTAsixnnnEs  op  barium. 


CilcuIiHon. 
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HTDRATBD  SiTLPQIDB  op   HrOROOBM  AMD  BaKIUM,   or   BlRYDRO- 

TE  OP  Baryta.  1.  Barytu.- water  or  inunoeulpliiilo  of  barium 
to  a  pafito  with  water  and  warmod^  is  satarutuJ  with  byilro- 
inlphuric  acid.  The  solutiou  evaporated  out  of  contact  of  air,  and  cooled, 
irlJa  crystals  of  Imryta  and  yellow  nrijims.  The  remaiiiing  liquitl  id 
Ither  eraporated  in  vacuo,  whereby  white  ojiaquo  pnj<m8  aro  obtaiaed: 
r  it  is  mixed  with  alcohol ;  filtered  from  the  hyposulphito  of  baryta  and 
lulpbur,  produced  by  air  eoiitaiiicd  in  tlie  alcohol;  atid  cooled  down  to 
—  10  :  iu  this  manner,  colourtets  and  trHnejiareiit  foiir-sided  primus  are  j>ro- 
(luced.^ — 2.  Also  when  baryta  or  any  of  its  hydrated  coniponnds  is  allowed 
to  crystallize,  togetlx^r  with  Kiilphide  of  barium,  from  an  a!|ueou8  solution 
of  DODosulphide  of  barium,  bv  eva{ioratii>n  in  a  rcttirl  auil  cotdiiif.',  and 
tbe  residual  liquid  [wliich  h  of  a  yollowish  colour,  from  the  air  not  l)ein^' 
perfectly  excluded)  furtbcr  evaporated  and  cooled,  a  cr^'stalline  mass  of 
4oable  aulphi.lo  of  hydrogen  and  barium  is  obtained.  (H.  Ilobo.)  The 
oystals  contain  water,  which  they  lose  when  hcatcil,  becoming  white  at 
(«  nmc  time.  When  exposed  to  the  air,  they  effloresce  and  turn  white, 
while  hyposulphite  and  sulphate  of  bar^'ta  are  formed,  in  a  retort,  they 
loM  their  water  of  eryetallizatiou  without  fusing,  and  then  evolve  hydro- 
mlphoric  acid  &a  the  tcinpemturc  approaches  redncs.<:,  leaving  dark  yellow 
oouDsolphide  of  barium,  which  becomes  white  as  it  cools.  An  aqneouH  ao> 
hitioQ  precipitates  chloride  of  maDgane^e  with  evotuiiou  of  hydrosulphurlo 
>cid  gas.  (Berzelias,  Po0,  6,  441.)  The  sail,  when  boiled,  evolves 
bydro«qIphiirie  acid.  With  iodine,  it  forms  iodide  of  barium  and  free 
bydriodic  acid,  sulphur  being  t>eL  free.  It  is  insoluble  iu  alcohol, 
".  Rose.) 


C.  TnRsrLpniDE  op  Barium. — If  R  |tarts  of  barj-taare  iijnited  with  C 
jutrta  of  ftulplmr,  1-78  parts  of  sulpliiir  arc  volatiliziid,  and  a  baryta   liver 

Aulpbur  remains,  from  which  water  dissolves  suljihidc  of  barium, 
ving- behind  2'8  parts  of  sulphiite  of  baryta.  (Vautjuelin,  ylnn.  Chim, 
Hyt.  «.  10.)  [8:0—  I-TS  =  70,  fl  ;  '•0-4;  eo  that  1  atom  of  baryta  is 
united  with  2|  atoms  of  sulphur,  or  4  atoms  of  baryta  with  10  atoms  of 
wlphnr.] 

4BaO  +  lOS  =  aBaS'  +  BaO.SO*. 

If  moistened  teraulphide  of  barium  is  heated,  or  vapour  of  water  passed 
'  the  ignited  compound,  hydro^ulphitric  acid  is  obtained  [and  sulphate 
r baryta ij.  (Gay-Lussac,  Ann.  Chim.  Pkys.  40,304.) 

D.  IhjdraUd  Penfasufphid^   of  Barium  or  H^drotulphite  nf  Bar 
Ux. — Prepared  by  boiling  an  a.Jjueous  snlntion  of  sulphide  of  barium  (or 

liable  sidphiile  of  hydrogen  and  barium,  which  then  evolves  sulphurelted 
ydrogen;  //.  V?'>v)  with  sulphur.  Al-so  by  boiling  baryta-water  with 
ilpbur;  but  in  this  case  hyposulphito  of  baryta  is  produced  ut  the  same 
ne.  (Berzclius.)  It  fornix  a  yellow,  bitter,  alkaline  and  caut4tie  liijuid, 
bich,  when  evaporattrd  in  vacuo,  leaves  a  pale  yellow  amorphous  maj«, 
bd  is  df^composcfi  in  the  air,  with  deposition  of  sulphur  and  formation  of 
l^poflulpUite  of  baryta. 


ISO 


BARIUM. 


E.  HTPOSPLpnjTB  OP  BAnTTA.^CryiiUllisefl  gradually  ID  needles  rrom 
a  solution  of  Bulpliide  of  bariaoi  expotied  to  ihu  &ir;  it  ia  slightly  soluble 
in  wa(<!r.  The  crystals  heated  in  a  retort  evolve  water,  hjdroFiilpliaric 
Bciii,  and  sulpliur,  leaving  a  mixture  of  aulpliide  of  barium  and  GUipliato 
of  baryta.  (H.  Roao,  Pogg.  21,  437.)  At  a  temperature  of  20(1*  in 
vacuo  over  oil  of  vitriol,  tliey  lose  very  little  water;  but  at  170''  thoy  loae 
6'H  per  ccni  The  residue  frradually  beated  to  rednces  in  &  retort^ 
etill  yields  a  .small  quautity  of  water,  together  with  sulphur  (but  neither 
fiulphtirotted  bydrogoa  nor  sul]>hurou9  uciil),  and  cakes  together  in  a 
yellowiijh-wbito  ina^s,  consitfting  of  Kiitphuto  and  aulpbite  of  baijtA 
together  with  sulphide  of  barium.  (Raramelfibcrg,  Pogg,  56,  300.)  ^ 


BmO 
HO. 
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%  F.  PpNTATniONATE  OP  BAftVTA.— BaO,  S'O"  +  HO.— Soluble  In 
water.  Lenoir  obtained  definite  crystals  by  mixing  an  aqaeoas  eolation 
with  Btrone  alcohol.  Transparent  ailky  priinus,  which  change  witliin  tho 
liquid  to  large,  well  defined  cryBtaU.  5 

O.  TETiiATnioifATEOT  BAnTTA. — BaO,  S'O*. — When  hrpo8ii1phit«  of 
bnryta  is  diffused  through  water  and  iodine  ndded  to  the  liquid,  the  hyposul- 
phite is  diaeolred  till  the  quantity  of  tetrathionatc  of  baryta  formed  in- 
or>MOS  to  Sttch  an  extent  thnt  it  iicparatee  in  flakes,  and  at  length  renders  the 
liquid  thick.  Strong  nlcohnl  lakes  up  the  iodide  of  Inrium  together  wilh 
the  exress  of  iodine  from  the  Henii-Huid  maas.  The  tctrnthionnte  of  baryta 
remniiiing  in  the  form  of  powder  yields,  by  the  spontaocoas  eraporatioQ 
of  its  aqueous  solution,  or  on  iho  a*Jdition  of  alcohol  to  that  solution, 
beautiful  hvdraterl  crystals.  TlIe^e  are  deconijM>w<l  by  beat,  yielding 
water,  sulphur,  and  sulphurous  acid,  with  a  reaidae  of  sulphate  oi  baryta. 
If  the  acta  of  the  »aU  be  converted  into  sulphuric  arid  by  postiini;  a  stream 
of  chlorine  jras  through  its  aqueous  solution,  the  precipitalu  of  dulphMtu  if 
baryta  so  formed  amounts  to  one-third  as  much  a«  that  produced  by  adding 
nitrate  of  baryta  to  the  filtered  solutioa.  (Furdo^  J:  Gctis,  Compt,  ^tndue»j 
15,  920.) 

H.  TritiitonatkofBartta.— BaO,S*0»  +  2H0.— 1.  Free  trlthlonlo 
acid  gives,  with  baryta^water,  a  jirccipitute  soluble  in  a  large  quantity  of 
water  or  in  nitric  acid.  (Langlois.)  1  2.  Obtained  in  brilliant  plate* 
by  adding  alcohol  to  a  sololiori  of  carbonate  of  baryta  in  the  acid.  Tha 
salt  is  readily  deromposed,  with  se|>amtion  of  sulphate  of  baryta.  (Kesaler, 
rogg.  74,  24l>.)  t 

I.  SutpniTS  or  Bartta. — Formed  by  pusing  nlpbarona  arid  cu 
into  water  in  which  earbooate  of  baryta  is  diffused ;  or  by  prcctpita* 
ling  chloride  of  barium  with  sulphite  of  soda.  It  falls  down  in  Am 
taiteloss  needles,  and  rrystallizeii  from  a  solution  in  aqueous  aulpburon 
acid  on  evaporation,  in  bard  transparent  teirahL^lrrms  with  truncated  »um> 
Diita.  (fig.    14.)     Srarcely  soluble  in  water.  (Foorrroy   k   Vauquslm, 

Ann.Chtm.  24,   .-301.)     ~    '  

gently  heatiiij;  a  sulutl 
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}     ^  It  awy  b«  obtained  in  siK-«id«d  priMU  hf 
lun  of  baryta  in  aulphuroua  add  wat«r  ud  laAVing^ 
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ut  at  rest  for  aome  daya.     Tbe  cirstals  oontain  a  nnail  quantity  of  water 
»hanically  combuicd;  tbey  decrepitate  when  gently   hoaced.   (Mus- 
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CaleuUtioD. 
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K.  HTPosLtrnATE  op  Bartta. — Hypostilphate  of  manganoua  oxido 
is  docoinpoM!*!  by  Imryta-wuter  (II.,  174),  or  by  aqueous  Holuliim  of 
iitilphide  of  buriuiD  in  cnQiralcDt  proportion — tlion  Blterod  and  evapo- 
Tutcd.  Tbe  salt  crystallizes  at  bigh  temperatures  with  2  atoms,  and 
■  a  lower  teiuperaturer  never  exceeding  5^,  with  4  atoms  of  water. 

«.      With  2  atoms  of  iratfr. — Shining,  foar-eidctl  prisms,  terminated 

ritJb  several  faces  (Gay-Lusaao  A*  Welter),  and  apparently  belonging  to 

tie   oblique   prismatic  systeni,  (Hocron.)     Taete  bitter,  and  somewhat 

fiOgfa.      Tho  crystals  are  permanent   in   tbe  air ;    decrepitate    etrongly 

^faon  heated;  and  at  raodemtL-ty  high  tempcratarcs,  evolve  291)03  per 

.jent.  of  water  toj^jethor  wilb  sulphurous  acid,  while  70-097  per  cent,  of 

^iit|ibate  of  baryta  n^naina  liobiml.  (Wi-Uur  tt  Gay-Luaeac.)     At   8-14* 

it  dissolves  in  7-17  parts  of  water  (Gay-Lussac),  at  IK"   in    4*04  partSi 

azid  at  100"  in  I'l  parte  of  water.     Insoluble  in  alcohol.  (Hecreu.) 


B>0  ..„..^.... 

SH)*  

2HO 


Welt*r  & 

Calculation.  Gay-LiuMc  Heemi. 

76*6     4C0     «....     4fi03     4.S'93 

720     43*2 43-41     43-31 

180     in-8     I0-S6     10-76 


BaD. S^O*  +  2Aq. 166*6    1000    10000    100  00 

fi,  WUh  4  atovM  of  Water. — Large  crystals  belonging  to  tbe  right 
priaoiatic  eysteni  {Fi;/.  44);  u  xu  =  102"  aud  78";  a  or  a*  :  «  or  u'  =1 
I45^  (Heeren.)  u:u=  lOr  30',  and  7«'  30';  a  :  u  =  14.^;  cJeav- 
•^  parallel  to  u.  (Watcbuer,  Schw.  47,  245.)  It  effloresces  rapidly. 
losing  half  its  water;  does  not  fuse  when  beated;  but  is  couvorted,  without 
chsnge  of  form,  into  63*79  per  cent,  of  sulphate  of  baryta.  (Heeren, 
roffU'  7.  172.) 

CdculatiAn.  Heenn. 

B»0    -.«-..-.-„-.4«.««....._.-.     76*6     „     41-50     41-88 

SiO*    , 720     39-00     39-49 

4H0   _ 36*0     19'50     18-63 

B«0.£?0*  +  4Aq -  1&4-6    lOO'OO    100-00 

L.  StrtPHATB  OP  Babyti.  —  a.  MonosuJphaU. — Found  native  as 
ITcnvjt-tpar :  soraetiracB  formed  from  Wjtherite  or  Baryti»-«ilcite,  which 
has  gnidaally  l>een  converted  from  without  inwardti  into  sulphate  of 
ban'la.  (HaiiJinf;i>r,  Poff<f.  11,  376.)  Vapour  of  anhydrous  sulpbaric 
acid  passed  over  htatcd  baryta  is  absorbed,  tbe  tem[>eratijro  of  tbe  barvta 
rifiing  to  vivid  inoBadeacence.  (Buasy.  J.  Pharm.  10,  370.)  Baryta  nscs 
to  bright  iucaadesMaee  in  contact  with  anhydrous  KulpUuric  acid,  fused  at 
55'  (Kubtmaon);  it  also  l>ccome8  red-hot  when  mixed  with  oil  of  vitriol 
(Barry, inn.  PhU,  18,  77);  only,  however,  when  tho  oUot^vU\wVwft»»N* 
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r,  is  decomposed  by  exposure  to  &  red  Iieat,  after  which  the  eotU  may 
"  be  diMolved  out  by  water;  nitrate  of  baryta  also  (but  not  the  thIori<le) 
is  carried  down  in  cootiiderable  tjuantily  with  the  futphatc,  but  can  bo 
separated  by  washing  with  water,  f Mit^chorlicli,  Fogg,  j.'i,  214.)  Chlo- 
ride of  magnesium  also,  us  well  as  tbc  oxides  of  iron,  cobalt,  c<ii>p(>r,  kc. 
■  vix  with  the  suljihato  of  baryta  thrown  down  by  niixinj^  sulphate  of 
ina^ne^ia,  l-r.  with  chh>ridc  of  bariiini.  (Bcrzelins,  Ann.  Chim.  Pht/s.  H, 
374.)  Sulpliatc  of  hurytii  may  be  fiiesed  with  chloride  of  sodium  or  chlo- 
ride of  bartuui,   (Berthier.) 

b.  Acid  iiulph/ite. — The  neutral  salt  dissolves  in  oil  of  vitriol;  groups 
«f  needles  crysiallixe  from  the  Bolution.  Water  decomposes  iheiu  into 
siiii]de  sulphate  of  baryta  which  falls  to  the  bottoiti,  and  dilute  sulphuric 
«cid. 

M.  SrLrninE  op  CAnnoN  and  DAHirM  and  Ilvrno-sriPnocAiiitoNATE 
OF  Baktta. — Crystalliicd  raonoliydros'jlphitto  of  baryta  rapidly  combines 
with  bitiulphido  of  carbon,  produciug  a  leuion-yellow  uncrystallirable  salt. 
This  is  dissolved  with  difficulty  by  water,  formin^j  a  litjuitl  of  a  brownish- 
yellow  colour,  which,  wlieu  mixed  with  more  water  (probably  from  tlie 
air  it  contains),  pa««e«  into  red.  The  solution  cva;)onUed  in  vanio  leaves 
$inall,  |Milc-yellow,  tranj-'jiarent  crystals.  A  dnip  of  water  suflTered  to  fall 
on  these  crystals  produces  after  some  minutes  a  red  colour,  which,  however, 

dryintf,  agaia  changes  to  a  pale  yellow.  (Berrclius.) 


BaRIFSI    and  SELIIMtrM. 

A.  SEI.E^^nE  of  Baru'm. — Formed  by  eiposini;  seleniate  of  baryta 
)  a  red  beat  to  a  current  of  hydrogen  goa.  Soluble  iu  water.  (Ber- 
lius.) 

B.  HynRORELEinTF.  op  Baryta. — Hydroeelenite  of  potash  producoa 
bith  baryta-salts  a  floh-coloured  precipitate,  from  which  acids  separate 

~eniamj  but  no  selenium  is  evolved  at  a  red  heat.  (Berzelioe.) 

C.  Selcnitc  of  Baryta.  —  a.  Monosdenite.  Selenions  acid  pro- 
aces  DO  precipitate  with  solutions  of  baryta,  which  at  oucc  distin^^ui^hea 

it  from  eulphiiTOUfl  aciii.  (Mnspratt.) — Prepared  by  precipitating  elilorido 
of  barium  with  simple  selcuite  of  potavh.  VVliite  puwder,  which  seems 
to  contain  no  water,  does  not  iiim  reddened  litmus  blue.  Infusible  at 
the  meltinjf  [loint  of  }^\aii8.  Insolablo  in  water,  but  dissolved  by  eeleniouSf 
liydrochlohc,  and  nitric  acids.  (Borzcliue.) — H  When  neutral  solenitc  of 
potash  ta  added  to  nitrate  of  baryta,  decomposition  takes  place,  and  sele- 
site  of  Ixwyta  18  deposited  in  delicate,  shining,  plumose  crystals.  (Mus- 
pnilt.)  IT 

b.  Jiisfiifniif. — Prepared  by  dissolving  carbonate  of  baryta  in  aqueons 
LBeleniouB  acid.  If  the  liquid  contains  no  exeess  of  acid,  it  yields  on 
^vpoutaneous  evaporation  an  opaque,  white,  granular  mass  of  crystals;  but 
if  the  quantity  of  acid  iij  tsomcwhat  greater  than  2  atoms,  rounded  grains 
of  concentric,  fibrous  texture  are  fonneil  nn  ova[H»ration.  Water  dis*K>lvc8 
the  eait  with  difficulty;  nevertheless  the  solution  deposits  it  but  slowly  on 
evaporation.  Ammonia  precipitates  the  salt  a  from  the  liquid.  (Berzc- 
Iiu8.)  At  high  lempemturea  it  evolves  water  and  while  funiea  of 
ielentoua  acid.  (Muspratt,) 
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of  one  Atom  of  acid  with  a  little  more  or  &  littlo  less  tluua  one  a(«nif 
■water.  (Kublinanii.)  Oil  of  vitriol  of  spnoitic^avity  1'848,  wbicli  c^fiUitM 
exactly  one  atom  of  water,  does  cot  combino  with  baryta  at  onliurr 
temporaturea ;  but  if  ibe  baryta,  w]ien  moistened  with  the  oil  of  vitnoi, 
lifl  titiiHied  at  any  point  willi  a  hot  iron,  or  a  wet  glaaa  rod.  ctimbioatina 
irnme<liately  comueiicc'S  at  that  point,  and  is  profMieated  throughout  iko 
masai  the  same  occurs  on  cxpufrure  to  moist  air.  The  satno  oil  of  iritriol 
previously  mixed  with  a  ^niafl  (juuntity  of  water  and  cooled,  immedtaidjr 
unites  witii  llie  baryti  with  ineantlosccDCe:  if  thu  water  is  in  larger  pfOMt- 
tion,  tlic  hitter  effect  does  not  take  place.  With  Irarj'ta  which  hwuiaonied 
water  from  the  air,  pure  oil  nf  vitriol  liobaves  a*  above.  Even  when  lb* 
ftcid  is  mixe<l  with  a  qnantity  of  water  sufficient  to  make  it  combine  witk 
tlio  liaryta,  it  remains  without  action  on  (hat  substance,  if  previoa»lf 
mixed  with  alcohol,  ether,  or  wood  epirit.  (Kuhlmann,  Ann.  f*/iarm.2i, 
22.)  Sulphuric  acid  and  it«  »ilt8  preL^itate  sulphate  of  t&rytA  frmn  lb> 
ftfjueouasolulionsof  all  laryta-salt«.  The  crystalline  eystem  of  heary-spor 
is  the  right  pri-'matio  {f^iff.  49,  01,  and  many  other  farms);  u*  :  m  =  101' 
32;!';  p  :  i  ~  127''  5',  and  so  on;  planea  of  cfeavago  panUlel  to  p,  «'  and  a. 
(lUuy.)  The  artifioial  sulphate  has  the  form  of  a  white  povJer. 
SpcciiTio  gravity  of  the  native  sulphate  =  4-446,  (Mobs.)  Foam,  acoofil- 
jiig  to  Saussure,  at  35^  Wedgwood  to  a  white  enamel.  Tastelc««,  and 
not  poUonoufl. 

CalcuUttoD.  FonnT07.       Benteltoi.     KUprolh.  Kina& 
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By  Ignition  with  charcoal  it  18  converted  into  sulphide  of  l>ariDm,  witk 
evolution  of  carhnnic  oxide  and  hydrn^'en  ga»et4;  by  ignittun  with  biKalpbide 
of  carbon,  tntu  sulphide  of  hurtuni  and  carhooate  of  baryta;  by  fa«ioti,ar 
lead  i>erfertly,  by  boiling  with  carbonate  of  potash  or  soda,  into  cvbon*** 
of  baryta;  but  the  decomposition  is  only  partial:  in  the  cold,  the  cffert  il 
r*irerBC(l,  {Vid.  KInprolh,  lieitrii^je  2,  70  ami  73, — Dnlong,  Ann.  Ck 
82,  273,— Phillipt*,  AV/iw.  25.  290,— Kiilrouter,  Man.  Phann.  8,  181.)— 
Acc/mling  to  John  {Srftw.  14,  412),  it  is  completely  dccomvoeed  vfata 
boiled  down  with  a  Rolution  nf  potash  and  then  fused,  yiehiiog-  hoiyV  I 
and  «ulphntc  of  potash.  Fusod  with  chloride  of  calcinm,  it  fo™» 
chloride  of  barium  and  fiulphalc  of  lime  (Sch.  52);  whcrese  clilon^ 
of  barium  and  i^ulphalc  of  limc  in  solution,  form  ohloridi>  of  KoMaam 
and  sulphate  of  baryta.  Sidphato  of  baryta  requires  43,000  paili 
of  cold  water  for  solution;  il  ia  not  much  more  soluble  in  hot  or  acidi- 
latcd  water.  Netlher  is  it  perceptibly  #foluble  in  water  conlainicp  «1- 
ammoniac  or  common  Bait.  (Brett,  VVittstein,  Wackenrwlir.  -  WK<a 
baryta  is  nreripitatcrj  from  an  ikjucouk  solution  by  dulpharic  ncid  «ra 
■ulpltiiie,  tlio  fliilitliato  of  baryta  often  carries  down  with  it  otb^r  f^ 
«lancc4  ctMitiiiutMl  in  tlic  liijtiid;  and  tlie«e  Bubntanoes  (tannot  It^tctatlr  *t^ 
rated  by  wa^liing.  If  tho^olnlinn  cootrtins  nitmteof  itotla.  the  prec>]i4Calib 
«/l«r  being  completely  washcd,atiU  teUixue  2  vei  cent  of  this  aolt;  thii^  1 


r,  la  decomposed  bj  cxposarc  to  a  red  Iieat,  aflcr  wlitcli  the  eoJa.  may 
I  «ft8olve<i  out  by  water;  nitrate  of  baryta  also  (but  not  the  chloride) 
r  carried  down  in  cunf^idenible  <ju:iiitity  with  the  suliibalc,  hut  can  ba 
separated  by  washinf;  with  water,  (Mitscherlich, /V^^i?.  J/"',  214.)  Chlo- 
ride of  mngnesium  ftleo,  ns  well  as  the  oxides  of  iruu,  cobnit,  coppur,  isc. 
mix  with  the  sulphate  of  baryta  thrown  down  by  niixinf;  siilpUato  of 
mairncsiji,  Av.  with  rlihtridi;  cif  bnniirii.  (Berr-clius,  Ann.  Chim.  ritijs,  14, 
374.)  Sulphate  of  ban'ta  nmy  be  fused  with  chloride  of  sodium  or  chlo- 
ride of  barium.  (Berlhier.) 

b.  Acid  Sulphate. — Tlic  neutral  salt  dissolves  in  oil  of  vitriol;  groups 
«f  needles  cryetallizo  from  the  snlutinn.  Water  decompn.-^.r5  them  into 
siruple  anlpliato  of  baryta  which  faLls  to  the  bottom,  and  dilute  sulphuric 
acid. 

M.  SrtPirmE  op  Cabbox  and  Barium  and  Hvpno-BLLpiiocAnuoNATB 
OF  Baryta. — Crystallized  nioiiohydroBulphatc  of  baryta  rapidly  combines 
with  bisulphide  of  carbon,  producing  a  lemon-yellow  uncrvfetallizable  salt. 
This  iadihsolved  with  ditEnilly  by  water,  forming  a  li<juid  nf  a  hrnwniijb- 
yellow  colour,  which,  when  mixed  with'  more  water  (probably  frum  tho 
air  it  contains),  passes  into  red.  The  aolation  evaporated  in  vacuo  leaves 
email,  |KiI(!-yell"w,  traneparent  crystals.  A  drop  of  water  aufiered  to  fall 
on  these  crystals  produces  after  eome  minutes  a  rod  colour,  which,  however, 
oo  drying;,  again  changes  to  a  pale  yellow,  (BcrzcUus.) 


BAmtrx  AND  Sei-hkicm. 

A.  SELKxmK  OF  BARirM. — Formed  by  exposing  seleniato  of  baryta 
ftt  a  re>l  heat  to  a  current  of  hydrogen  gas,  Soluble  in  water,  (fier- 
zelius.) 

B.  llYDBOaELENiTR  OP  BAavTA. — Hydrosclonitc  of  potash  prodaees 
J      with  baryta-6u]tj  a  tict^b-colourcd  precipitate,  from  which  acids  sex>amt<0 

wlenium;  but  no  selenium  is  evolved  at  a  rod  heat.  (Berzelius.) 

C.  Selcnitk  op  Baryta.  —  a.  Ifonoteleniie.  Selonious  acid  pro- 
duces no  precipitate  witli  solutions  of  baryta,  which  at  once  dietinguishes 
it  from  sulpbupoiia  ncid.  (Muspratt.) — Pr»;pftred  by  precipitating  chloride 
of  barium  with  simple  fielcnito  of  potnsh.  White  powder,  which  eecms 
to  contain  no  water,  docs  not  turn  reddened  litmus  blue.  Infusible  at 
the  melting  point  of  glaxa.  Insoluble  in  water,  but  dissulved  by  t>elcniou8, 
hydrochloric^  and  nitric  acids.  (Berzcliiis.) — H  Whon  neutral  selenite  of 
potasli  is  added  to  nitrate  of  baryta,  decomposition  takes  place,  nntl  sclo- 
nitc  of  baryta  is  depo&itod  in  delicate,  ihlniiig,  plumose  cr^-staU.  (Mus- 
pratt.) IT 

b.  Biatfleniit. — Prepared  by  dissolving  carbonate  of  barvta  in  aqueons 

eeleniouB  ueid.     If  the  lL({uid  contains  no  excess  of  acid,  it  fields  on 

Fpontaueaus  evaporation  an  o{>a^ue,  white,  granular  ma^  of  crystals;  but 

if  the  quantity  of  acid  is  somewhat  greater  than  2  atoms,  rounded  grnins 

of  concentric,  fibrous  texture  are  formed  on  evaporation.    Water  dissolves 

the  salt  with  difficulty;  nevertheless  the  Kolution  depusiU  it  hut  slowly  on 

^»evapDration.     Ammonia  precipitates  the  i-alt  a  from  the  liquid.  (Herzc- 

^H^us.)     At   high    tempernttires  it  evolves  water    and    white    fuiuua  «( 

^^^leoioua  Mid.  (Muspratt.)  ^m 
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BABtUH* 

76-6    «    57-; 

5GQ    43-3 


BsmUw, 
A7-fi3 

42-07 


B«0,SK>> 138'6    100  0    100-00 

Salt  b.  Benclin*. 

BaO    76-6     40*8     40-48 

aSeO" „ 1120     59-4     „ 49*52 


Ba0.2S«03    ..„  188-6     1000     lOOOO 

D.  Selbntatb  of  Bartta. — At  a  lov  red  lieat,  at  irfaicb  th«  «iMiU 
rcroaiDS  uncliaoged,  tliis  soli  is  reduced  l>y  liydro^n  gas  to  MlMMtrf 
barium,  often  with  incandcecencc;  the  mass  remains  aoehaiiffwl  hi  m- 
pcarance. — Imperfectly  dccumpuscd  by  eulphuric  acid.  It  is  as  thlM 
soluble  in  water  as  the  sulplmto  of  baryta.  (Bcrzollua,  Foffff,  32,  11.) 


Babiuk  avd  Iodide. 

A.  Iodide  of  Barium. — Forraod  when  hydriodio  acid  gas  U  pumi 
over  baryta  at  a  red  heat,  the  combinatiun  being  attended  with  emi»ioa 
of  light.  MoDusulphide  of  Itariuin  diasulvcd  in  water  is  mixed  wiiii  a 
mturated  alcoholic  fiulatitin  of  iodine  [iodine  without  tbo  alcoLul  might  ba 
preferable],  as  long  as  a  precipitate  of  sulphur  is  fonnod;  the  colooriw 
liUralc  is  boilt-d  mpiilly — no  us  to  prevent  ihc  action  of  the  air— alaaoit 
to  dryness;  the  nia^m  dissolved  in  a  f^mall  quantity  of  wa.t«r;  filterai 
quickly;  and  the  filtrate  ernporated  to  dryness  in  as  short  a  space  of 
tune  as  pt>atfible  in  a  g\mi  Ba^k.  (0.  Henry.)  White;  infasiblo  (Gar- 
Lussac);  greyish-vhite,  consisting  of  ncodleM.  (Henry.)  Heatod  out  vt 
contact  of  air,  it  is  not  decomposed;  but  when  the  air  is  admitted,  t^ 
ealt  is  converted   into  baryta  and  vapour  of  iodine.  (Gay-LttMM;.) 

CalcoUliaa.  O.  11  Buy. 

,  Ba  68-6     M-2S 55  17 

1 126-0     6474     04  M 


Ba.1 


19t-6 


100-00     100*00 


Iodide  of  barinm  diseolves  very  readily  in  water,  bat  dooi  not 
qneooo  in  the  air.  (6a^v-I<U8sac.'  It  is  very  deliquescent.  (0.  Hcaiy.) 
Tb«  aqueoQs  solution  yields  on  e^'aporation  and  subseqnont  cooling  twfj 
fine  needlea  of  kydnuid  ioditU  of  barium  or  hydriodatt  of  kaiyttu  W^oi 
oxpoied  to  tho  air  it  is  conrerteil  into  hydriwlite  of  baryta  with  pncJii* 
tatioD  of  carbonate  of  baryta.  (Oay-Lussac)  Iodide  of  barium  is  iM 
easily  dissolved  by  alcohol.  (O.  Henry.) 

According  to  Gay-Lussac,  iodide  of  baryta  is  formed  when  rapotf 
of  iodine  is  passed  over  baryta  at  a  red  beat. 


H.  loDATE  OF  BAnvTA.  — 1.  Prficjpitated  when  iotlino  is 
in  baryta-water,  io(li<le  uf  barium  remaining  io  solution.  (Gay'LoMU.) 
t.  AqueoDS  solution  of  terohloride  of  iodine  is  saturated  with  MilwiH 
of  baryta  [or  baryta- water],  and  the  precipitato  well  washed.  (Qr^ 
aoiinly'  J.  Chim.  Med.  9.  42fi.)  3-  A  concentratad  solution  of  cUahil 
of  barium  la  precipitated  bv  a  solution  of  io^late  of  w>da.  (Haiiimolslioi^-) 
Tho  insoluble  salt  is  waalied  with  rold  water.  In  conbinatioa  with 
water  of  crystallisation  it  forms  a  white  granular  powder.  (Qsy-LvBMk) 


PERIODATE  OP  BARTTA, 


U5: 


Sepftratos  in  small  crjrBtda  from  solution  in  liot  nitric  aciJ,  on  cool- 
ing or  on  the  luldiiton  of  ammotiin.  (RnTnmolsberg.)  Tlict  wat^r  of 
crystal tization  escapes  at  a  temperature  below  200  .  Heated  more 
etroDgly  in  &  pore«)am  retort,  vapour  of  iodine  and  oxygen  gas  aro 
CToIreJ,  and  a  residue  is  ubtained,  consieting  of  48-973  per  cent,  of  ^ 

iperiodate  of  baryta.  (Hammebbcrg.) 
SCBsO,  lO^  =  5B«0,  I0>  +  41  -t-  180. 

I  It  does  not  detonate  on  red-hot  cliarcr>al,  bat  scmetimes  exhibits  phos- 
I  phoreycence.  (Guy-Lussic.)  Hydrochlorio  acid  dissolves  It  readily,  even 
I  ID  tbe  cold,  the  liquid  awuniiog  a  dark  yellow  colour,  (probably*arif*inf; 
i  from  the  formalioo  of  a  double  chloride  of  iodine  and  barium,  FiOtot,)  and 
evolving  cblorinc.  It  dissolves  witli  ditficulty  hi  warm  nitric  iw:id. 
!  (Kammclaberg.)  It  ia  snlublc  in  3*333  parU  of  water  at  18'',  and  in  625 
parts  of  boiling  water.  (Gay-Lussao.)  Lissolvos  in  1740  paita  of  wator, 
-*  15%  and  in  600  parts  of  boiling  water.  (RamnieUberg.) 
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Kammelibsrg. 

96-04 

3-96 


BtO.IO*  +  BO  . ...  261-6    100-00    10000 

C.  I*EnioDATE  OP  Bahtta. — "When  a  mixture  of  iodide  of  barium 
ftDtl  iwroxide  of  barium  is  eipo&ed  to  a  low  red  beat,  a  considerable  quan- 
tity of  periodate  of  baryta  is  formed.  (Rammelsbcrg-)^ — A.One-JifthperioJtUe, 
—Remains  after  heating  tbe  iodatc  of  baryta  to  redness.  It  is  freed  from 
tber  iodide  of  barium  sometimes  prei-ent,  but  never  cxceciiing  one  per 
cent.,  by  washing  with  water  Heated  in  a  current  of  hydrogen  gn«,  it 
becomes  strongly  ignited,  emitting  a  greenish  light  and  fusing,  and  ia 
resolved  into  water,  iodiide  of  barium,  and  free  baryta;  part,  however, 
remaine  undocomposed,  even  after  long  continued  ignition.  Soluble  in 
nitric  actd,  but  nut  in  water.  ( Ram mels berg.) 
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Caltrolstioa. 
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b.  Twn-fijtks  periodaU. — 1,  FonneJ  by  precipitating  nitrate  of  Imryfa 
vitb  monoperiodate  of  soda.  The  fiupernntanl  liquid  becomes  acid. 
(Bcnckiser,  Ann.  Pkarm.  17,  254.) — 2.  By  mixing  a  salt  of  baryta 
with  diperiodnte  of  jioda  dissolved  iu  nitric  acid,  and  precipitating 
tbe  solution  by  ammonia.  ^ — .3.  By  precipitating  the  wolution  of  a 
in  nitric  acid  by  aniniunla.  Yelluwitiili  precipitate  containing  water, 
wbich  is  expelled  at  a  temperature  of  ISO".  Converted,  for  tho 
most  |iart,  even  below  100%  into  iodatc  of  baryta.  (KanimeUberg, 
*ogg.  44,  572.)  Not  soluble  in  water,  but  easily  soluble  In  weak  nitno 
acid.  (Bcnckiaer.) 


Iftrvk^oa  eraponliM 

Ik^  «f  ^iHsle  ai  bwran,  mod  jm^ 

fcr  th»  facM  of  >  rfawnhit 

^  IV-)    oba^r  needles  tutiteJ  b 

T«£tesHkecklaaii 

aa  aqa«oa»  ssk 

(Uwi^.)     BrtmJAg  rf 
n    which    tbo 
MM,  14.  &5.)     la  ihkiiiT. 

(a  H6U7,  j:  i*wm  «e,2U} 


Htimmmiii  a'  Bunru.!— ^  fiaaotviDR  a  nftQ  ^wolilf  if 
a-vBlv,  &  LiliiMhui  bf  ■»!  is  obtaiaal  wUdi  iIi|mM 
t^liUl*h«>MB«l»«fhM^  «ftj  «^«B  •Tttpontod  m  THtto,  dcponfs  j4> 
low  cfTit^liM  mOm.  wWi  h«a  WUk«  |«pcr  OB  which  Uwj  afv  plK«i 
In  ^.  !•  Moh  K  iiigno  ihM  il  tdk«  firt.  TU*  U^nia  tfOM  Ibm  ift 
Uwehl^  pt«p«Hie»  vb«i  «apaMa  to  %hi  or  hnt^alw  ott  Um  MUtJMif 
M  «i«»  a*  hmmitte,  whkh  prvdwm  m»  »bB»ifaat  ptrapteto  of  tiiwill 
of  hwyta"  (BaWJ.) 

C  BnoJiATi  or  BinrrA. — !.  FonneJ  b^  mixing  liVTtft-vttcr  v^A 

BOM  of  bromine.     Rnnnaie  of  huryta  fnll»  Jowra,  browiiW  of  hmnm 

nnlitlntr  .liM..lvi-a.  {U^is)     2-  B^  mixin-  baryu-wnlor  with  chkcidt 

UuiiHiK'.  (UiJ»ra.)     3,  Bv  prwipitnuns;  cblori.io  of  Wmv  <iiaolT»4 

ill   quantity  of  wiUcr,  hy  a  •oluUon    «f  broaula  of 


of  Hjj^ 


CHLORIDE  OP  BAUIUM. 

'(Lawig.)  100  parts  of  bromata  of  potash  are  diasoUed  in  one  portion  of 
boiling  water  an li  74  parts  of  crystillized  cliloride  of  barium  ur  100  parts 
icf  anhydrous  ufletatc  of  baryta  (which  is  to  bo  preferred  on  account  of  the 
easu  with  which  tlio  acetate  of  putAf^h  can  bo  woehod  out),  in  anotlier  por- 
tion, and  the  two  solutions  are  mixed.  (KannnoltfbtTg.) — Needles  ( Oalard)j 
rectan^'ular  prisms,  with  trutieuteil  cdjrcj*.  (Raniinelaberjr.)  The  crystals 
do  not  lose  all  their  water  till  they  arc  heated  almve  ZOO-*.  When  more 
rfrongiy  hoateJ,  the  reaidiic  is  at  oiico  resolved,  with  violent  escape  of  ^aa 
knd  formation  of  flame,  into  oxyjren  gas  and  brouiido  of  barium,  withont 
previous  formation  of  a  perbromate  of  baryta,  (Ramine]:sberg.)  Deto- 
%Us  on  ignited  charcoal  with  a  greenish- coloured  flame.  (Ualard.)  Oil 
vitriol  or  hydrochloric  acid  decunipoaos  it,  with  separation  of  hromino. 
alablc  in  13U  p:irts  of  cohl,  and  in  24  parte  of  boiling  water.  (ltainnieU< 
erg,  Fo^ff.  52,  81  and  SO.) 
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CrjrttAlIized.  lUmmclNber^. 

..-     76*6     ....     33-55  3;&G 

....  118-4     ....     58-04  „ 58-0:» 

....       9-0     ....       4*41  ......       -l-ll 


lUO,  BrO*  -I-  Aq 204-0    ....  100-00    100-00 


Barivu  akd  Chlorine. 

A.  Chlorfde  of  Babium. — Baryta,  heated  in  chlorine  gas  is  con- 
Terted  into  chloride  of  barium,  with  scparHtion  of  a  halt-volume  of 
oxygen  gas  (H.  Davy);  lieated  in  hydrochloric  acid  gas,  it  is  rapidly 
converte(||into  fused  chloride  of  barium,  with  evolution  of  heat  and  a 
yeddieh  light,  water  being  formed  at  the  same  time.  (Clievreul,  Ajin. 
\C'ftini.  84,  285.)  Barytji  emits  light  when  hydrochloric  acid  is  dropped 
Upon  it  in  the  dark.  (Hcijirich.)  Chloride  of  barium  is  obtained  in  the 
unhytlrous  stale,  by  healing  the  hydraicd  chloride  or  hydrochlorato  of 
baryta,  to  redness. 

White  masa,  fusing  at  a  full  red  heat,  and  trnnslucent  after  solidifica- 
tion ;  tf\>.  gr.=:^  37037  (Karsteii),  3S  (Richler),  Sm  to  4-I.>6.  (Pol. 
Buullay.)  Tastes  bitter,  Hharp,  ami  iinpleajiant ;  excites  nausea,  and  acts 
on  the  system  ns  a  strong  poison.  Ileuled  by  iU^df,  it  docs  not  become 
alkaline  till  after  fusion;  but  when  heated  in  aqueous  vapour  it  bec-uincs 
alkaline  below  llio  molting  |»oiiit,  and  evolvea  hydnK-hlnric  acid.  (K. 
Kiaus,  Po^fj.  49>  140.)  iJy  ignition  with  tulphur  it  is  partly  conicrtod 
into  sulphide  of  barium.  (A.  Vogel,  Schw.  21,  72.)  In  iLo  stale  of 
«o1ntiou,  nitroto  of  potoah  or  soda  decomposes  it  by  double  allinity. 
(Karslen.)  It  is  not  decompijsed  at  ordinary  temperatures  by  vapour  of 
ubydrous  sulphuric  acid.  (H.  Rose,  r(»jff.  3**,  120.) 

Cftlcolatian.  Tumor. 
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BARIUM. 

CKleiiktion.  fi«rx«litu.      Vftl  Ro9e. 

-«      76-6    „.      73-7    ....      73"6a    ....      75-&9     . 
..«      27-4     ....      86-3    ....      26-37     ....      34-31     . 


B«0,  MbO" 


104  0 


100-0 


10000 


10000 


lOO-O 


Bi-ht/drated  Chhrtde  of  Barium,  or' Mono-k^»iraUd  Tfydnx^loraie  of 
Baryta.^—Terra  povderosa  «i/i/a.— Fused  chloride  of  burium  become* 
opaque  in  the  air  from  alworption  of  water;  J 00  parte  heated  to  r«dtte«s, 
nit  net  fused,  ^uin  from  ihe  air  in  a  few  da^-s  17'49  per  cent,  (3  At.)  of 
^(•r.  (Von  Blucher.)  The  combination  of  chloride  of  barium  with 
water  ia  attended  with  rise  of  temperature. 

J'tvparaiion. — 1,  By  decomposing  aqueous  solution  of  aulphide  of 
harium  w-itb  hydmcbloric  acid.  A  filtered  eulution  of  sulphide  of  barium 
(III.,  147)  IB  mixed  with  hydrochloric  acid  till  the  yellow  colour  di»- 
appears  nod  the  liquid  atrongly  reddens  litmus ;  it  is  then  boiled  for  eome 
time  in  a  porcelain  t^aain,  to  drive  oQ*  all  the  sulphuretted  hydrogen,  and 
condenae  the  sulphur — which  would  otherwiM  pan  through  the  filter-^ 
then  filtered,  evaporated,  and  cooled  till  It  cryfitallixea.— 2.  By  saturating 
hydrochloric  acid  with  carbonate  of  baryta.  For  this  purpose,  either  the 
Dative  carbonate  or  the  artiBcially  prepared  carbotiute  io  used.  The  latter 
18  obtained  either  by  the  method  already  def>cribed  (III.,  130,  2  and  3),  or 
by  boiling  I  part  of  finely  powdered  heavy-spar  for  some  hours  with  1^  to 

.  2  parte  of  carbonate  of  potaab  iliesolved  in  water  It  ia  )>etter,  however, 
to  fuM  it  with  carbonate  of  potash.  In  both  cuc«,  part  of  the  heavy-spar 
is  decomposed,  but  by  no  means  the  whole,  even  when  the  carbuDatc  of 
potofh  is  UHcd  in  large  exce<v<!.  The  products  are  carbonate  of  baryta  and 
Bulpluite  of  potaah.  The  ma?8  is  thoron;;hty  washed  with  (wiling  watcff 
wlitch  lakcK  uji  the  sulphate  and  carbonate  of  ptitaj^h ;  if  cold  water  won 
used,  the  carbonate  of  baryta  woubl,  accuniing  to  Kolreuter's  experim'enti, 
be  again  convertefl  into  sulphate.  Frum  the  powder,  after  exbauation 
with  water,  hydrrpchlorie  acid  withdraws  the  narvla  which  is  in  union 
with  carbonic  ncid,  leaving  the  undeeompoBed  sulpliate  behind.  A»  iIm 
hmry-flpar  is  not  naually  free  from  oxide  of  iron,  this  sub«tanre  «nt0m 
into  the  solution,  and  niu^t  be  separated,  either  by  evaporaiioo,  igni- 
tion, solution,  and  filtratiun — or  by  boiling  the  liquid  with  «a  eieeoi 
of  carbonate  of  baryta'— or  by  mixing  barvta-waler  with  it. — 3.  Two 
pnrts  of  pounilcd  heavy-.-^mr  are  fuiteil  with  1  part  of  chloride  of  oal- 
fctum;  the  m»6s,  after  being  fmureil  out  and  solidified,  is  powderwl 
and  quickly  diraolved  in  6  times  ita  weight  of  boiling  water;  and 
the  Bolulion  of  chloride  of  barium  rapidly  filtered  from  the  gypsum, 
(Von  Driescen.)  (AVA.  52.)  The  fusion  is  performed  in  an  eanhen 
rrucible  heated  in  a  powerful  windrumace.  When  water  is  adde<I, 
the  affinities  are  rerened, —  the  chloride  of  barium  and  mlpttate  of 
lime    being   again   resolved   into   chloride  of  calcinm   and  sulphate   of 

I  baiytn;  hence  the  solution  of  the  chloride  of  liarium  must  be  filtered  m 

^  quickly  as  possible  from  the  sulphate  of  lime.  Thi>  powdered  mass  sboal<| 
therefore  bo  thrown  into  an  iron  ressel  containing  water  already  boiling, 
ami  the  lii|nid  ininie^liately  poured  upon  a  filter  uf  linen  or  othrr  materia) 
which  ulluwH  it  to  p:i»<8  tIirou<.di  rapidly.  The  filtrate  always  contains 
chloride  of  raloium,  mixed  with  the  t-bloride  of  barium;  and  this  salt 
remains  in  the  mother-liquor  after  the  chloriilo  of  barium  has  erii'sta]- 
lifed  out.  The  crystals  of  chloride  of  barium  most  be  separated  from 
it  either  by   re-cryetallization  or  by   wa»liing  with  aJcoool.     By  tho 

improT«d  process  of  Duflos,  those  ditUcuUics  arc  obmtcd  {Sckic.fiSf  236). 


CHLORI08  OT  tiARIUJf. 


An  iotinuite  mixlnre  of  30  parto  of  finely  dmded  hMvy-gpsr,  19  pwta  of 
^nloride  of  eoleiom,  and  7  parta  of  charcoal  (or,  accurdlog  to  His  more 
nt  process,  4  parta  of  heavy-spar,  2  parta  of  cliloride  of  calcium,  aud 
rpan  of  UmpbUck)  are  ijirnitea  in  a  crucible  as  long  as  flamDfl  of  carbonio 
Hde  are  seen  to  proceed  from  the  «emi-Suid  mass.  It  is  theo  scraped 
It  with  an  iron  «puoD,  powdered  fine,  Iwiled  with  10  parts  of  water,  and 
IIter«tL  The  «a1phate  of  lime  is  converted  by  the  charcoal  into  snlphido 
of  calcium,  and  thus  the  decomposition  of  the  chloride  of  barium  is 
prevented.  The  <iuaTitity  of  chluride  produced  this  way  is  nearly  e"4iial 
to  that  of  the  heavy-yjar  use^i.  The  chloride  of  calcium  may  be  dissolved 
Ib  water  and  evaporated,  the  aolation  mixed  with  the  powdered  sulphate 
of  baryta  and  lampblack;  evaporated  to  drvne8.<j,  with  constant  etirring, 
in  an  iron  vearal;  and  the  residue  put  into  ihe  crucible,  (Duflos.)  Mits- 
ehcrlich  adds  iron-filings  in  addition  to  the  carbon. 

The  «ilt  is  purified  by  rc-crvHt«lliriition,  somctimea  abio  by  expotiure 
to  a  red  beat  aud  treatment  with  alcohol. 

lMpuritia.~— Chloride  of  Strontium :  inasmuch  as  several  Itinds  of 
liMTy*epar  contain  sniull  miiintitieii  af  sulphate  of  alrontia;  soparAtetl  by 
neatiB  of  alcohol. — Chloride  of  Calcium  :  soniotinies  present  iu  the  heavy- 
■ptr,  or  originating  from  the  method  of  prcparaliou  (in  the  third  nielhud, 
for  instance);  likewise  removed  by  alcohol.  Both  chhiride  of  fttn>ntinn( 
lad  chloride  of  calcium  colour  the  flame  of  alcohol  ri^;  but  tbe  latter  is 
precipitated  from  a  dilute  solution  by  oxalic  acid,  while  the  chloride 
of  strontium  is  not. — Chloride  of  alumiuum  and  tftqui  chhridt  of  iron: 
viung  from  the  clay  and  oxide  of  iron  mixed  with  the  heavy-spar;  most 
likely  to  be  present  in  the  chloride  of  barium  prepared  by  the  second 
method;  decomposed  by  exposure  to  a  rotl  beat;  precipitated  by  baryta- 
i^ter,  or  carbonate  of  bsirvta ;  dissolved    out  by  alcrohol. — Cyafiiae  of 

I       Rtnun  f  probably  cyanido  of  iron  and  bariuin]:  found  in  the  commercial 

L      "It  by  Bucbuer  {UeptrL  41,  4U5);  gives  a  blue  precipitate  with  salta  of 

^Kferric  oxide. 

W^  Transparent,  colourle^  tables,  permanent  in  the  air.  Belonging  to 
■^tt«  right  prismatic  .sveteni ;  havinp  the  form  of  the  crystaU  of  bcavy-epar, 
only  with  different  angles.  {Figt.  .'»1  and  52.)  w*  :  it  =  1*2'  30';  «  :  a  = 
156'  20";  JP  :  (  =  122'  -tO^;  p  :  i  r  =  142;  p  :  y  =  140.  (Von  KobcU, 
&W.  64,  298;  also  Haidingor,  Edinh.  J,  of  Sc,  1,  101.)  Sp.  gr.  = 
9'0497.  (Karstcn.)     Decrepitates  in  the  6re. 


Calculation. 

B«   „ 68-6     ....     66-23 1 

Cl_,_.„ 36-4     ....     2902f 

[WO- 18-0     ...     14  75 

BiCUailO      „.  1220     ....  100-00 


J.  Daty. 
83dl 
1609 


Pleisrhl. 
64-3      . 
15*7      - 


Richter. 
82-25 
U'75 


100-00 


100-0 


10000 


Or: 
BsO... 
HQ.™.. 
HO  


CalcoliOoa. 

J$-6    ....      62-79 

M-4     ....       29-83 

ll-O     ....         7'38 


fisO,  Ua  +  Aq. 


\Ti-Q 


10000 


Berulios. 
61-852 
23-349 
14-799 

loo-ow 


Aikm. 
62-17 
22-93 
11-00 

1000«~ 


KiTWSO. 

«4     ... 

20     ... 
16    ... 


Boeholx. 
6374 
20-26 
16-00 


Wfit     .,..    \Q*i-W 


ULIE^ 


i»  riimiBini  U*^ 


•  X^«M 


^C 


t^    Mill  II    lYl    <o 


r  alt  My  fe  «(tM 


■JIWMi  I  w^i 

«K  MnCHUB  1 


-  of  P««mIi  with  lijrin- 
inwi—li-  (vkiek  ■? 

I  i*  ft  fdbliBMi  IvBi !  f:TtM>i  &«a  Ikii 

«r  litOrv^^MpJIirie  BcU,  witjk  riffliMti  af  fcvvta.   Alt.^  »^ ifcinr  ^ 

c^  lATTtm  ii»tiai  fiwrful;  n  tfObemi  awl  evajwrated  uih\ 

«\ u^- piw.— I.  D««M  (jr.  «r.  jfti  S3»  aoe)  a^d  •  r    i^t 

of'i7  }mti»  «r  cUwftto  «f  9m^  in  Si  faxu  of  vatcr.  aaotfccr  -<■- 

Uinia;  39  («rt«  nf  tarttHr  «««}  aa  :SS  fmit*  «f  wslvr;  thM«  •  un*  nh- 
turv  i»i«  (ImU'c  tW  (|a*atitT  «(  noarlr  abctiltrte  akoliol ;  &»!  aAct  M 
hoara,  fittrn  froni  tW  ciT«ta!UxaeJ  maJ^tmxtnU  of  Mida:  W  Umi  wslcr 
lijr«  thf  liqaia  vitk  caAoaaie  of  b^ia :  aJlaws  iW  aloih«l  to  cfif*'  | 
mlc  ;  niter*.  aoJ  «>T«]KinU««  U>  tli«  cmtUJiaia^  point  — 2.  dilonoo  gf  I*  | 
*t««iHl  tltroufti  irana  vatcr  m  whkcfa  ^irta  u  iliiTiisni  at<t]  furHj  £*■ 


FLUORIDE  OF  DARIUM.  161 

nlred.  The  greater  part  of  the  chloride  of  barium  is  sufiured  to  crystal- 
liie  oDtf  and  tue  rest  is  removed  by  adding  pliospliato  of  silver  to  the 
flolotion  in  the  exact  quantity  required.  The  liquid  ought  not  to  become 
tvAtd  by  the  addition  of  hydrochloric  acid  or  nitrate  of  silver.  (Cbeuerix, 
Vtaqaelin.)  The  addition  of  acetic  acid  somewhat  accelerates  the  action 
of  the  phosphate  of  silver  on  the  chloride  of  barium;  but  the  chlorate  of 
buyta  then  becomes  mixed  with  acetate,  and  detonates  violently  when 
Wted.  (Vaoqnelin,  ^cAw.  14,  111.^ 

Transparent,  colourless  (rhomboidal:  WacfUer),  four-sided  prisms, 
sometimes  with  oblique,  sometimes  with  perpendicular  terminal  faces ; 
tute  rough  and  acrid.  (Vauquelin.) — The  anhydrous  salt  evolves,  when 
Inted,  39  per  cent,  of  oxygen  gas,  leaving  chloride  of  barium  mixed  with 
&«6  baryta.  (Vauquelin.)  H  Evolves  water  at  120°,  oxygen  at  250°,  and 
fma  at  a  temperature  above  400°.  (Wachter,  Ann.  Pharm..  52,  231.)  51 
Detonates  powerfully  with  combustible  bodies,  and  when  heated  with 
sniphur,  gives  a  green  flame  (Duflos) :  when  oil  of  vitriol  is  poured  over 
it,tpowerful  flashing  light  is  emitted.  (Chenevix.)  Dissolves  in  4  parts  of 
odd,  and  in  a  smaller  quantity  of  hot  water.  (Chenevix.)  It  is  insoluble 
in  alcohol.  (Vauquelin.) 

Anhydroiu.  VanqaeUn.        CbcneTix. 

B»0 76-6     ....     50-39     ....     46     to     47     ....     47-3 

ClO»     75-4     ....     49-61     ....     54     „     53     ....     52*7 

B»0,C10*   1520     ....  10000     ....  100     „    100     ....  1000 

Aecording  to  Chenevix  the  crystals  contain  lO'S  per  cent,  of 
mter. 

B.  Pbrchloratb  op  Barvta. — 1.  An  aqueous  solution  of  perchlorio 
teid  is  saturated  with  baryta  or  its  carbouate.~2.  Double  fluoride  of 
aliriam  and  zinc  is  prepared  from  carbonate  of  zinc  and  gaseous  fluorido 
of  flilicium,  and  converted  into  perchlorate  of  zinc  {yid.  perchlorate  of 
nnc)  by  boiling  in  water  with  perchlorate  of  potash.  From  the  solu- 
tioD  of  this  esXi  the  oxide  of  *inc  is  precipitated  by  baryta-water,  and  the 
liquid  filtered  and  evaporated.  (0.  Henry,  J.  PItarm.  25,  268;  also  Ann. 
tkam.  31,  345.) — Long  prisms. — The  dried  salt  exposed  to  a  red  heat, 
IcftTes  60  per  cent,  of  chloride  of  barium.  It  deliquesces  in  the  air,  and 
dissolves  readily  in  water  and  alcohol.  Paper  saturated  with  the  aqueous 
wlation,  then  dried  and  set  on  fire,  bnrns  with  a  green  flame.  (Serullas, 
Awk.  Chim.  Phyn.  46,  303.) 


Barium  and  Fluorine. 

A.  Fluoride  op  Barium. — Precipitated  on  mixing  hydrofluoric  acid 
*idi  boiyta-water,  or  the  double  fluoride  of  hydrogen  and  sodium  with 
nitrate  of  barvta.  (Gay-Lussac  &  Thenard.)  Freshly  precipitated  car- 
Ittaate  of  baryta  is  digested  while  still  moist  with  excess  of  aqueous  solu- 
tioD  of  hydrofluoric  acid,  and  the  liquid  containing  the  uucomoined  acid, 
together  with  a  small  quantity  of  dissolved  fluoride  of  barium,  poured  off. 
(Benelius.)  Forms  a  whito  powder;  or  if  obtained  by  evaporating  the 
iqoeous  solution,  a  fine  grauular  crystalline  crust.  (Borzelius.)  Unalter- 
lUe  at  a  T«d  heat.  Inwolublo  in  water,  but  readily  soluble  in  hydro- 
ebloiie,  nitric^  or  aqueous  hydrofluoric  acid.   (Goy-Lussac  &  Thenard.) 

TOL.  III.  H 


CARBONATE  OF  BARYTA   AND  AMMONIA. 


1G3 


Hess  tt-ganls  these  cryalals  an  a  Iiiliydrated  compounJ  of  nitric  oxiJe 
llQJ  baryta  ^  BaO,NO'  +  Aq.    i!c  fiuJa  that  the  water  cauiiot  be  expylled 
ty  merely  licatiog  the  crystals. 

B,  NfTBATB  OF  Baryta.— Bnryta  moietened  with  niLrio  aoiJ  emits 
11^'U  naible  in  tho  dark,  (llcinrich.) 

Prttparntion.    Similar  to  tliat  of  the  chloride.  (111,  158.)     If  the  nitric 

icid  b«  ^uffiriontly  dilute,  and  added  gradually',   stirring  all  the  while,   it 

olTerB  no  decompositiun  hy  contact  with  the  aqueous  Bolulion  of  tiulrihido 

gf  barium,  or  hy  the  action  of  the  n*'-cent  sulphuretted  hydi-ogen.     Mohr 

^Aitiu  I'harm.  25»  200^  mixes  a  hot  GItcrcd  snlutiim  of  sulpliido  of  barium 

fritli  a  cnnocDlrated  sotutiun  uf  uitriite  of  Boda  ;  on  cooling,  nearly  hII  the 

litnle  of  hiiry  ta  rryt;taJllp.eii  out,  and  may  he  freed  from  iidherinc  Aulphido 

t  sodium  hy  wanhing  with  cold  water  aud  recrystaliization.     According 

I  Wittjiltin,  however  {Jiepert.  6G,  09),  the  aulpliido  of  barium  obtained 

um  10  parta  of  lieavy-.ipar  and  2  parts  of  charcoal,  ia  but  very  iiii|K;r- 

^  rdeoouiposed  when  mixed  with  7  parta  of  Chili  saltpetre  ;  tlio  orya- 

ti\uch  appear  on  cooling  contain  but  a  email  quantity  ofnitrate  of 

bftjytt,  and  consiiit  for  the  most  part  of  sulphide  of  barium  [baryta?],  still 
rvquiring  to  be  decomposed  by  nitric  acid.  Dufloa  adds  to  a  solution  of 
I  parts  of  crystallized  chloride  of  barium  in  8  parta  of  hut  water,  a  hot 
wlution  of  3'part>  of  Chili  saltpetre  in  3  parts  of  water — allows  the  mix- 
ture to  cool,  stirring  all  the  while — rlrains  the  crystals — washes  them  hy  a 
Mremm  of  cold  water — and  purities  (hum  by  recryatalliaation. — [These 
tioelies,  however,  arc  unnecessary.]  Translucent  white  octohedrons  and 
wbic  octohedrons  permanent  in  tlie  air  (/V'  2  and  4);  of  specific  gravity 
8*1(14(1  (KarBten)i  and  havinga  sharp,  rough  itmttf.  The  Rait  decrepitates 
lBth«6re^  and  fuses  at  a  low  tompcraturo.  At  a  red  heat  it  evolves  oxygen 
nd  nitrogen  giises,  and  vapours  of  hyponitric  acid,  leaving  pure  baryta. 
Oetnnates  but  slightly  with  conibui^tildc  bodies,  anil  with  a  yellowish 
»l)il6  light  on  ignitea  charcoal.  Water  dissolves  it  with  slight  redac- 
kUoQ  of  temperature.  One  part  of  the  salt  at  0  reqairee  20  parts;  at  15% 
p2-5;  at  40^  5  U;  at  H«  ,  34;  and  at  1010  ,  2-8  parts  of  water  for  sol  a- 
tiiD.  (Gay-Lussac.)  It  dissolves  at  20^  in  1 1  *(tG  parts  of  water,  yielding 
1  liuuid  of  specific  gravity  1*0678.  (Karsten.)  In  water  containing  nitric 
«M  the  nitrat4?  of  l>aryta  w  much  le««  suliiblp  timn  In  pure  water^  ami  in 
wneentretcd  nitric  acid  it  does  not  dissolve  at  till;  it  is  therefore  prccipi- 
tMcd  from  an  aqueous  solutiou  by  nitric  acid,  ami  carbonate  of  barj-ta  is 
■wt  attackeil  by  this  acid  in  a  concentrated  form.  (Mit^cherlichj  Pogg.  18, 
ItB.)    lusolnblo  in  alcohol. 

Clem,  ft 
Ci7stallii(>d.  Beneliofl.  Dnorme*.  Rlchlcr. 

fiiO 7$-6     ...     68-6         ....         68-4         ...         60         ....         61 -J 

NO* 54-0      .,.     47*4         ....         41-6         ....         40         ....         38*7 


B«0,NO* 130-6     .,.  1000 


100*0 


100 


lOO'O 


: 


C.  Caizboxate  of  Baryta  and  Amhokia? — Af^neoaa   ammonia,  a 

'mill  portion  of  which  is  combined  with  carbonic  acid,  is  not  rendered 
ii.rl.id  by  baryta  water  or  chloride  of  barium,  except  when  heated,  or 
*!icn  left  to  stand  for  many  days;  so  likewise  chloride  of  barium  is  not 
(*>'upletely  precipitated  by  cariK>nateof  ammonia  in  the  cold,  Id  all  tbosa 
OiMi^  the  carbonic  acid  is  completely  procipitatod  in  combination  with  tho 
Wryta,  on  the  application  of  heuU  (A.  Vogcl,  Ann.  Cftitn.  SO,  131;  and 
ftAifr.  33,  204.) 

^  1 


i 


Ax»  n«, 


«r  Bastta  ax»  i^lus■.— -Caxliocimie  of  ImttU  ^ 
«f  cuWBKt«  of  potiuh.  (w>ekt»> 

B.  Szt^mxam  «r  ftruwrx  .ks»  Babjtm. — When   S  peuU  «f  «!• 
•f  fcMTtft  xBil  5  jmst  «f  Mlphate  oT  potesli  &re  expQ«4  Oo  » 

■IcraaUa^i-f  Miti«f  thsB  oooipoanrl  arc  obt^iwd; 

m  laV  she  ralfJiiJf  «f  potMBBin  voUtiliiod,  al 

■iM  -miA  M-3  fHts  W  Mlphfila  of  Uriain.     Dult 

<»Ka»y>lar,   fused,    and    «c<MirW 

M  VBlcr,  with  il^ht  diaeaganaart  4f 

C,  XmtAn  «r  lUftTTA.  avd  PotAiB.^— When  nitz&ie  of  bin^lt 

i  •(  waftn,  «r  aitn  in  &  laturftted  wuiMa 

«fjnmto  of  .^T*?^  ^  '"^■V^^  '^  ^  ^*^  '^^  *■*  atonic  prapoftiai 

witkoBt  prodaeiu  snr  pn^** 


Bisirv  A^rv  SoDxnt. 

M-«  |«lts  0  At.)  «f  Otr<Miir  ^Mm$U  $ana  witK  53?  T«fti  (I  Al) 
•fdry  OailMaii^AAwt*  Mn^Md  keal,*  oImt  :  •  tliio  « 

wmlTC>,  ud  liBiMWg  ■jiiilTM  M  M  oMk.  (BortUar.  . .  «.  rkp. 

Om  |t»rt  of  AvyM  fcirtii  l»  whim  viih  3  pwU  of  CafioMir  if 
5W«.  sir«s  a  Iw^  %him,  acan-ikiMui,  iwpiihil>T  aniu-il  maHai  {Oif> 
tMi-MorroM.\  BuTta  «-  iiiTiimM  of  Wrytk  loecd  vitb  cvUmM  «f 
wdi  Man  tU  fctow|M'|ic  «a  damal  aaki  iaio  ibo  ckwvoal.  (B«n»- 
Em.) 

Om  put  •€  Awyte  civw  with  S  fw«i  of  Bonav  m  el«»r  »LvUf 
a4o«i«d  gbra.  <G«7toa-Jl««TauL)  0«  fhaiwj,  balore  tiae  ldovt«pe,» 
tiBUfuaagtuf  isofateuoi.  wUA  noMu  dear  when eoM.  H  ihAmryii 
(•  Q9M  IB  null  q««ti^,  Um  hcooiw  doodj  bj  istorrapted  blowui^  (ladk- 
iiioaUr.;CiniM^)w    WWa  mar*  WfTtft  h  mm,  a  niUk-wkit« 


forms  Kt  ibo  botloM  «d  cooliac;  aiM  wkb  a  Mill  larger  prD|Mrtiaa^  A* 

gian  becooiM  aiillcy  fraa  tb*  betton,  aad  at  kat  ' t  i  jrrrfrrlljr  iiftfT 

and  wkito  eoand  (BeraeliajL) 

Om  |i*rt  of  Baryta  pvw  a  dear  glaM  vith  t  pauta  of  oidfai^ 
DipktMpkU^  t>f  JM^  OSariipa-llofTma.) 

Bmta  boalad  wiA  HttfkMv  W*  ^foifa  amf  i(«aiciiMs,  on  (te««l 
bafora  tba  blowpipa,  fratbc  np  and  loses  to  a  eloar  gUaa.  wblch  c— Him 
daar  afW  eeoUngf  wbesi  bat  littlo  barrta  u  pnaoat;  bat  wUb  a  ^tait 
quantity  beeomos  pailiaU/  milk-wbile^'aad  »itb  a  atUl  lai^iar  [a  iipartta 
onamel4ike  tbroogboaL  { Birrzelina.) 

T  PrnoruosrnATX  op  Soda  ako  BxarTA. — <  ('iBaO.PO')  +  tXaO^ 

*0^  +  C A<].     Prepaivd,  acoordiog  to  Baar  (A^.  75,  152)  and  LaJvy 

rcA.  Jrr  y'AoraL  OC,  W3),  bjr  gradoallj  adJiav  obUcide  of  Iviaai  !■* 


BARIUM  AND  BATllUM.        ^Bi^^  163 

foiling  fiolntiAn  of  pyropboepbato  of  6u<la ;  the  solution  remains  alkaline. 

The  precipitate  obtainec!  is  aniorpbons,  nnd  nin*t  bo  washed  with  water 
ntaiuini^  ammunia,  because  it  is  to  a  certain  extent  Eolublo  in  puro 
»ter.     It  18  int<uluble  in  pyropbospbute  of  eoda,  but  readily  dissolvoa  in 

l^drochlorie  acid. 

JlfcTAriiospiiATK  OP  Soda  and  Baryta. — Prepared  by  nixinf; chloride 
'barium  nn<l  mctaphospliate  of  eoda  in  the  n-vereo  projiortions  («  (hose 
eqaired  for  tho  preparation  of  metapho^i'bftte  of  hnrvta.  (  J'id.  Fleitniann 
I  HenueI>erg'B  method,  p.  116.)  Crystallizes  in  fiuo  stellated  groups,  and 
I  much  more  i^oluble  in  water  than  ineUi]>Iio^phate  of  baryta  itself.  Tho 
jTstftls  dried  in  tho  air  contain  8  atoms  uf  water. 

CiUcuUlion.  Flritmwin  ft  Hvnneberg. 

2BaO,»^..«„» 153'a     ....       38-2fl  38';4 

N»0- SI-0    ....        7-7a  758 

aPO" 816-0     ...       63-97  „.... 64-03 


aBaO,N»O,5P04....    400-2    ....     100-00 100-35 

leitmann  &  Hcnnoberg,  yinn.  Pharm.  65,  304.)  1 

83G  parts  (1  At. )  of  Sttlfthule  of  Barium  fused  with  53*2  part*  ( 1  A  t .) 
Vry  Carbonate  of  ^SWu,  yield  a  lijrht-brown,  opaqtie  mix^,  liuvtng  a 
anular  fracture:  water  withdraws  eulplude  of  Kodrum  from  it  and  leaves 
rbonate  of  baryta.  (Berthier.) 

116-6  parts  (!  At.)  of  ftulphale  of  liaryU  with  71*6  parts  (I  At.)  of 
carbonate  of  ewla  (or  1  atom  of  cnrboniite  of  barjMA  with  1  atom  of 

ibato  of  soila)  forma  a  mixtoro  wbuJi  ftu'^s  readily,  and  ader  coolinj^ 
kppears  white,  opaque,  and  stony,  with  au  irregular  and  slightly  crystal- 
line fmeture.  (Berthier.) 

One  atom  of  SvJ}>k<ttf  of  Bar^Ui  heated  to  whiteness  with  1  atom  of 
_  (onoauiphide  of  Soil  turn,  fu-ses  to  a  tolerably  thin  yuele,  which  when  cold 
becomes  olive-gifon,  o]iiu|ue,  and  dense,  wllh  n  dull  granular  fracture, 
ftud  gives  up  sul|ili)dc  of  sodium  to  wutt-r,  (rtertliier.) 

110-6  i>arta  (1  At.)  of  .Sttipfiatc  of  IiuryU\  heated  to  whilene»w  with 
71*2  parts  (1  At.)  of  anhydroun  Hulpliate  of  *"oda  fneea  completely, 
and  solidifies  to  a  white  opaquo  nia^,  of  cry^tiLlliue-gninulur  fracture. 
(Berthier.) 

98-6  part*  (I  At,)  of  Carbonate  of  Bari/ta  heated  with  58-fi  parts 
(1  At.)  of  Ckloride  of  Sodium  fuws  rapidly  to  a  clear  liquid,  which 
exhales  rapour  of  chloride  of  sodium,  and  t-olidifiea  to  a  white  translucent 
mass,  ha%-tng  a  scaly  uneven  fracture.  (Berthier.) 

116-6  parts  (1  At.)  of  Sulpluttc  of  Barytn  fuses  very  easily  wheD 
heated  with  '»S-0  iiarls  <1  At.)  of  Chloride  of  Sodium,  and  gives  on 
cooling  a  somewhat  translucent,  dense,  homogeneous  mass,  having  an 
irn^ular  cryslalliuo  fracturo.  (Berthier,  Ann.  Chin,  Phya.  43,  302.) 


Barium  and  Bariuu. 

98*6  parts  (1  At.)  of  Cat^nnte  of  Bart/Ui  heated  to  redness  with 
1-04  parU  (I  At.)  of  Chloride  of  Barium  yield  a  dear,  tbiu  li(|uid,  which 
Bulidilies  to  a  white  transparent  nrn-^s.  of  ecaly  cr^-htalliiic  fracture. 
(Berthier,  Ann.  Chim.  iVtyj.  38,  2o3;  Dwtereiner,  Po(j<f,  15,  iW.^ 
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Chapter  V. 

STEONTIUM. 


Hope.    Acconnt  of  a  mineral  from  Strontian,  &o.    Transactions  of  the 

Soyal  Society  of  Edinburgh^  4,  3. 
Klaproth.     Crell.  Ann.  1793,  2,  189,  and  1794,  1,  99. 
Kirwan.     Crell.  Ann.  1795,  2,  119  and  205. 
Vauquelin.     Ann.  Chim.  29,  270j  alao  ScAer.  J.  3,  052, 
Stromeyer.    Schw.  19,  229;  alao  6ilb.  54,  245. 


JBistory. — The  native  carbonate  of  strontia,  discovered  in  1787  at 
Stiontian,  was  at  first  regarded  as  carbonate  of  banrta.  Crawford's  sup- 
position,  published  in  1790,  that  this  mineral  contained  a  peculiar  earth, 
was  confirmed  in  1792  by  Hope,  and  in  1793  by  Klaproth.  Sir  H.  Davy 
in  1808  first  obtained  from  it  the  metal  strontium. 

Sources. — As  sulphate  of  strontia  and  as  carbonate  of  strontia  j  in 
small  quantities  in  Arragonite  and  Brewsteritej  and  in  very  minute 
proportions  in  the  mineral  waters  of  Karlsbad,  Konigswart,  Kaiser- 
Frauzensbrunn,  and  the  salt  spring  at  Eger  (Berzelius,  Oilb,  74,  145, 
and  290  i  Fogg.  4,  250)  in  those  of  Marienbad  (Steinmann),  of  Bilin 
(ReuBs),  of  Luhatschiwitz  in  l^ohemia  (Planiava),  of  Emabrunn  in  the 
Harz  (Bley),  of  Pyrmont  (Brandes),  or  Selters  (0,  Henry),  of  Kissin- 

f"  en  and  of  Marienfels  near  Nasstadten  (Kastner),  of  Ems  (Gmelin),  of 
avey  near  Bex  (Baup),  of  Vic-sur-Serre  and  Qalmier  (0,  Henry),  of 
St.  AUyre  (Oirardiu),  of  Bulgneville  (Braconnot),  and  of  Hammam 
Berda  and  Hammam  Mascoutiu  in  Algiers  (Tripier). 

Prfparation.  Similar  to  that  of  barium  accordinj^  to  the  first  and 
second  methods.  The  paste  into  which  the  mercury  is  introduced 
according  to  the  first  method,  consists  either  of  moistened  hydrate  of 
strontia  or  of  chloride  of  strontium.  (H.  Davy.)  Hare  proceeds  as  with 
barium.  (For  Clarke's  method  with  the  oxy-hydrogen  blowpipe,  vid. 
Schw.  18,  249,  and  Gilh.  62,  368.) 

Properties.  Of  a  similar  colour  to  barium,  but  with  less  lustre; 
sinks  in  oil  of  vitriol;  ductiloi  less  fusible  than  barium  (H.  Davy);  silver- 
white  (CUrke). 
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Compounds  of  Stroniium. 

Bxnosnvu  and  Oxtoek« 

A.    Stromtu.    SrO. 

Oxide  of  Strontium,  Strontian,  i^rontUf  Strontiaufrd^t  Slraniitme. 

Foi-matlon.  Strontium  oxidizee  rapiilly  (slowly,  Clarke)  m  lk«»tr, 
becoiniiig  ebangod  into  strontia  [or  the  Iiytfratc?].  When  heated  in  lit 
air  it  Ijikci^  fire  and  burns,  leavini;^  etrcntiu;  thrown  on  water  it  ptodwa 
lilruutia-u-ater,  witU  evolution  of  liydrogen  gae.  (H.  Davy.) 

Preparation.  By  the  same  methofis  aa  those  giren  for  InujU; 
according  to  Smith,  also,  by  strongly  igniting  the  hydrate. 

Fropertiee.  Groyish-wLite  porous  mnss,  having  a  specific  gnriiy 
hctween  30  ami  4  0  (H.  Pavy)  =  3'932I.  (Kar»tt'n.)  Nut  fosing  is 
the  fire;  not  vnlatitR  ;  having  nn  nlUalinc  tnsto,  and  an  alkaline  rcaotHB 
on  vegotahio  coloun;  Ices  caustic  than  [K)tti«h,  eoilu,  or  barytx 

Calculation .  Stromerpr.  11.  Davy.  BoidM 

St    «    44    ....     84-0        8467        86         ,        U-H 

0„ ^       8     ....     lS-4         15-33 14  U-tt 

SrO &2    ....  100-0      100  00      100      -..._     iwrn 

8rO  a  S4r'29  +  100  =  647-29.     (Bemltv*.) 

Decomposition,  By  electricity,  and  by  the  oxy-hydrogen  Ua*- 
pipe. 

Cotnhiuatiottt.  «.  With  water,  a.  Htdhatb  op  Strontia. — 1.  Sifw 
tia  when  niixeil  witti  water,  crumbles  to  a  vhite  powder  and  bwaww 
heated. — 2.  Wlien  the  crystals  of  strontia  are  henictl  to  low  rediWH^  iW 
melted  hydrate  remnin»  aa  a.  clear  mobile  lltiid,  which  Holidifid  to  s 
j^eyi«h-vrliite  fibrous  ma«s.  (tiucbolz,  .A".  Grkl.  4,  661. )—d.  T\ve*  etyttak 
of  fltrontia  heated  to  100^  leave  the  hyilnito  iu  tho  farm  of  a  •iiM 
powder.  (Smith.)  lly  prolonged  ignition,  the  hydnile  la  rendered  tns** 
parent  (Burholz);  and  at  a  liigber  tonipcrnture,  it  Iom^s  the  whole  of  tB 
water.  (Pcnbam  Smith,  PkiL  Ma<;.  J.  J>,  »7;  also  Po^.  39,  198.) 

Calculation.  Smilb.  No.  S. 

SpO    52     ....     85-24 85-119 

HO 9     ....     U'7fi         » 14  yi 

ScO.HO....    61     ....  10000 10000 

/3.  Crybt.^ls  of  Sthontia.  Formed  daring  thecoolingof  aaolnliMiW 
atrontia  prepared  nt  n  higher  temperature.  Tran«pareot.  CiyatiHi*' 
By»tcni,  the  square  pri^^latic  {Fit;.  3-3);  cleiiviDg  rcadilr  parallvl  lo  f< 
leoB  caaily.  (.arullH  to  r;  /i  :  c  =  137"  48':  a  :  v  =  1.12  \^.  {^twke. 
Ann.  Phil,  ili,  287.)  Tlie  erysluls,  when  heated  (even  lo  100%  Smid) 
loee  50  iKsr  cent,  of  water,  without  Qieltiog  in  their  water  of  fTystftfliBliiB, 


8TR0NTU-SALTS.  ^^^^  Kjg 

^  aud  leave  an  effloresccil  ma*s  of  hyilratc.  (Buclmlz.)  By  exposure  to  tbo 
air  they  arc  convertotl  into  carbonotc  of  stronthi.  Sp.  gr.  =  1"911. 
(Filhol) 

Calculation.  SiuUli.  VoU.  R.  FbUlips. 

SK)..™ 52    ....    391        „..        39-59        ....        38'W        ....        36  i 4 

«H0  BI     ....    600        ...        60-42        ....        61-4T        ■■■■        6376 

SrO,9HO....  133    ...  1000        ....      10000        ....      lOOOO        ...      10000 

Pbillipe  {Phil.  Mag.  J.  6,  35)  supposes  tbo  crystals  to  coniaiu  10 

^atoms  of  water.     Noad  {Phil.  Mag.  J.  11,  301;  12,  52)  ttttril>iitcs  the 

excess  of  water  over  9  atiniiSj  which  !ie  found,  to  the  mother-lifjiior  adhering 

to  the  crystals.     Filhol  found  9  atoms  of  water  {J.  Pharm.  dt  Chim.  3,  7, 

271). 


F  of  stxoutia  on  expoeure  to  the  air;  precipital^d  by  sulphuric  acid. 

^  b.  With  Qcids  Btrontia  forniBtbe  Strontia  SALTS.  The  specific  jifravity 
of  tliese  salts  lies  between  that  of  the  bnryta  and  liino  salts.  They  are 
colourlof^,  wbon  the  acid  iL-celf  in  without  coluur;  aail  not  poiaonons, 
nnlesd  the  acid  is  so.  They  colour  iho  blowpipe  flame  ciirmine-red;  the 
eolable  salts,  espcci:illy  the  cbloridc  of  strontium,  impart  Ibis  colour  also 
to  the  flame  of  a  taper,  when  put  upon  the  wick — to  tlie  flame  of  heated 
alcohol— and  with  great  vividiiesp,  according  to  Siiiilh,  to  that  of  wood- 
spirit.  The  similarity  of  tins  red  colour  to  that  produced  by  the  salts  of 
lithia  dii<apfK>arB  if  a  prisni  is  placed  Initween  the  tlauit:  aad  the  eye  :  in 
tbis  case,  the  litlua  tlame  shows  only  a  simple  red  ray;  the  etn>ntia 
flame,  on  the  contrary,  exhlhita  a  j.Toat  iiumljcr  of  red  rays  scpariLted  by 
dark  intervals,  besides  an  oriiiij^e -yellow  and  ;i  bright  blue  ray.  (Tallmt, 
Poffff.  31,  592.) — Hydrochlonitc.  of  stronlia,  lioiitod  on  a  platinum  wire, 
reddens  llie  blowpipe  flame  only  till  it  fuses  and  is  converted  into 
ehloriile  of  strontium;  wliemas  chloride  of  litUium  reildeubit  continuously. 
Chloride  of  barium  mixed  with  the  chloride  of  stronliuiu  prevents  the 
appeanince  of  the  red  colour  with  tbe  blowpipe.  The  colour  imparted 
to  the  flame  of  alcohol  by  chturido  of  strontium  becomes  yellowish-red 
when  snitj?  of  baryta  are  present,  and  yellow  when  soda  salts  are  present 
in  large  (quantity.  (IJ.  Kose.)  Potash  and  soda  withdniw  the  acid  from 
all  salts  of  strontia,  excepting  the  pboe-pbatu  .ind  sulphate.  Alany  of  the 
stronlia  sal(3  are  insoluble  in  water;  but  all  except  the  sulphate  are 
dissolved  by  weak  nitric  or  hydrochloric  acid,  bein^  at  the  Mime  time 
partly  decomposed.  These  salts  dissolve4  in  water  give  a  white  precipi- 
tate,  soluble  in  hydrocbloric  acid,  with  tbe  simple  carbonate,  diphosphate, 
or  arseniate,  and  with  the  sim[ile  oxalate  or  tartrate  of  ammonia,  iiotittili, 
or  M>da.  Bicarbonate  of  [mtutth  |>recipitates  a  strontia  solution  more 
(tlowly  and  less  copiously  the  more  it  is  diluted;  and  a  very  dilute  sotu. 
tion,  only  with  the  aid  of  heat.  lodate  of  soda  givea  a  white  precipitate 
with  tbe  salt«  of  stronlia,  immediately  in  couccntruted  solutions,  but 
not  till  after  some  time  when  weaker  soJutioua  are  employed.  ^}i.  Ro.sc.) 
Liebig  found  no  precipitate  produced  by  this  reagent — probably  because 
ho  used  a  very  dilute  eulution.  With  simple  chromate  of  potash,  the 
:  eiroDtia  salLo  give  a  yellow  crystalline  precipitate,  after  some  time. 
"With  very  dilute  solutions,  no  precipitate  is  produced.  ^m\\.V\.\    "^v^r 
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phorio  acid  and  its  salU,  not  excepting  a.  solution  of  ■jpnun.  i 
itkXe  the  ts&\ts  of  stroutiu,  oveo  whun  lorgftj  diluted;  tHoagb  not  U  m 
great  a  degree  of  <liliitii>ii  or  so  instanUuieimsly  as  tbe  salts  of  buvta. 
the  prci'ipitatoil  eulphuU)  of  Rtrootia  is  but  aligtitty  suluble  ia  hrdrwwccie 
.or  nitric  acid.  A  K(<]ution  of  nitrate  of  struutja  which  contAios  bvtaar 
ijMirt  of  strontia  in  2,500  parts  of  water,  etIU  gives  a  precipitate  witk 
"inlpliiirio  ucU\  or  aulpliatu  of  Euda;  with  5,000  part«  of  water,  a  *li^ 
clondinoisH;  wirti  10,000  partn  of  wator,  a  very  slight  torbidilv:  wuk 
20,000  j)art.H  of  wator,  a  very  slij^ht  cloudiaciis  luter  oomc  minutes  «ttl/; 
and  with  40,000  parta  of  water,  after  some  minutes,  a  scarcely  |M;r«efliU» 
turbidity.  With  oxaluto  of  ammonia,  a  solution  oontaiaiDg  I  mtI  •( 
Mrontia  in  10,000  parts  of  water  gives  a  scan'oly  apparent  tnnudli^; 
auJ  with  wore  water,  no  eflect  whatever.  (Lossainie,  •/.  CAim,  Mtd,  $, 
527.)  Oxalic  acid  give»  a  white  precipttato  which  docs  not  appear  fcc 
£omo  time  when  tho  solution  is  con&idcrauly  diluted;  more  rapidly,  bn«- 
over,  than  with  a  salt  of  baryta.  No  precipitate  is  protluct-d  with  Atmaiii 
sails  by  the  following  substances:  |>orchlurie  acid;  hydroflM  t-id 

(not,  at  Icastj    if  the   eolntion  contains    any  free  ncid);  bi'  of 

pota>h;  birhroniate  of  imtash;  hydroeulphato  of  ammonia;  ituocm4ilo  ti 
ammonia  (with  vury  conccnirateu  solution!:  only,  a  precipiluto  •viable  is 
livilrot-hloric  acid  is  formed  after  a  long  time);  ferrocyauido  of  potaMim 
(II.  RoAC,  Po</{/.  44,  445);  ferrldcyanido  of  potatMiam. 

c.  With  earths,  forming  enamels  and  glnsses. 

d.  With  certain  oxides  of  the  heavy  metals  in  tbe  wet  way. 

e.  With  certain  orgunio  substances. 


D.      PRROXIDH  OP   StROHTIVK. 

Not  yet  known  in  tho  sciparatc  state,  but  only  as  a  Zfydralr,  wUdi  I 
down  in  penrly  scales  on  mixing  strontia-watcr  with  an  iwjneoaa  toh 
of  peroxide  of  hydrogen,  or  with  the  hydrochlorato  or  nitrate  of  | 
of  hydrogen,  not  in  excess.  (Thcnard,  Ann.  Chim.  Phy».  8,  313.) 


Strontium  and  Carbon. 

CAHiutNATB  UP  SxRONTii. — ff.  Afoftocartonate. — Found  a«  < 
itA,  Fnnno>l  by  expoeiiig  strontia  and  its  oombinatioDs  wiih  wiitf 
to  tho  ntr.  Prcjuire^i  in  iho  same  manner  as  the  carhunate  of  Wlj1& 
May  bo  oblaiiie^J,  according  to  Zoega,  in  erystals  like  those  ttf  friiMilt 
of  baryta  (III.,  139). 

'J'ho  crystals  of  the  native  carbonate  belong  to  the  right  prhramiie  «f»* 
torn,  ami  have  the  forms  of  nrragnnite  (Fuehs,  Milachorlich);  the  rbumiio- 
hednil  itysteni  (Hauy).  It  is  tmnsparentr  has  a  waxy  lu^ire,  and  a  tft- 
eilia  gravity  uf  3(;(>5  (Molm);  3-6245  (Kanitcn).  the  nrtificial  cmrbe- 
nate  Is  a  while  siilistnnce,  »nKH>th  to  the  touch,  and  haa  but  little  coh»> 
won.  Kuac-t  at  22<i  (Wtd^nvood)  to  a  cleargluas.  (Sauasure, ./.  J'kgA.  iS^ 
S4.)  Tofteleaa.  Tho  native  variety  however  has  an  alkaiiac  rauHiaft 
(I'l^ischl.) 

Cftlculkllon.  Strtiiucytr.     Thomiun.        tJra.      s.  i,nff,rr»".-h      tvfmt. 

«rO ^2         70-27     ...     70S13     ....     701  6'>*«  i 

CO*  ^....   Si      2j»  J3    ...    aset*!    ...    aas    ..    aoa    -.  . 

]SrO,CO*    M      10000    ».  100  000    ....  100-0    ~.  lOH 


nypopiiosPiuTB  of  stbontia. 


KUpratb, 
Kirwan. 

8rO 69-5 

CO> 300 

Wttat  oa 

100-0 


1 00-0 
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It  volatilizes  with  a  red  light  when  heated  on  a  piece  of  charcoal  inflamed 
bv  a  f-lrcom  of  oxygen  gas.  It  loses  carbonic  acid  if  exposed  to  Uio  beat 
of  a  powerful  forgo.  (Gay-Lnssac  Sc  TLcnard.)  The  change  is  conipletoiu 
three-quarters  of  an  hour,  tho  suhataaco  retaining  its  fonn  but  <limini6hing 
in  Toliinic.  (Abich.  Poffff.  23,  315.)  It  loses  its  aoid  ut  u  lower  tviuj^terai- 
turo  if  stoam  is  pa«sQd  over  it,  the  hydrate  being  then  prutlnced.  (Gay* 
Lnssae  &  Th^nard.)  Before  the  blowpi])e  it  fusea  at  the  edges,  and  then 
rapidly  PweU*"  up,  fonnJug  cauliflower-like  ramifications,  which  become 
hi\'bly  incandescent,  impart  a  reddish  colour  to  tho  flamo,  and  hnvo  an 
alkaline  reaotion.  (Ucrzelius.)  It  is  rcodUy  dissolrcd  by  a  cold  solution 
of  hydnichlorate,  nitrate,  or  snccinate  of  ammonia.  (A.  Vugel,  Brett,  WitW 
stein.)  74  ports  (1  At.)  of  carbonate  of  strootia  boilod  for  eight  houn 
trjtb  a  solution  of  54  parts  (1  At.)  of  sal-ammoniac  in  water,  dissolve 
all  but  3'3  [Kirts  with  evolution  of  carbonate  of  ammonia;  the  whole  of 
the  ammonia  is  evolved.  (Smith.)  Corbunato  of  strontia  i^  soluble  in 
15&Q  parts  of  boiling  water,  (Hnpo.)  %  Altio  in  ll,8(i2  parts  of  wal«r 
acidulated  with  Lydruchloric  or  sulphuric  acid,  und  in  1S,045  ports  of 
pure  water  at  ordinary  temperatures.  (Freaenina.)  Y 

b.  Acid  Salt. — The  aalt  a  is  aligbtly  soluble  in  aqueoufj  carbonic  acid, 
and  again  separate^)  in  needles  whcu  the  liuuid  is  ovuponttcd.  Tho  hoIu- 
tioa  exerta  au  alkaline  reaction  on  tha  blue  colour  of  violets  and  on 
reddened  litmus.  (Pleischl.) 


Stbohthtu  akd  BoROIf. 


» 


Borate  of  Stromtia. — a.  Biboraie. — By  precipitating  a  neutral  salt 
of  etrontia  with  borax.— White  powder,  colouring  the  juice  of  violets 
ereen;  soluble  in  130  parts  of  boiling  water.  (Hope.)  It  dissolves  readily 
la  a  cold  aqueous  solution  of  hydrochlorate  or  nitrate  of  ammonia.  (Brett.) 

h.  Stxliorate. — Tlie  wh!t«  precipitate  jiroduced  in  a  fait  of  strontia 
by  the  addition  of  scxborate  of  potash.  It  is  soluble  in  a  targe  quantity 
of  vatefi  and  has  an  alkaline  reaction.  (Laurent,) 


Strontium  and  PnospQonvs. 


A.  PuoBpniDG  OP  Strontium. — Similar  in  properties  to  phoephldo  of 
barium. 

I  B.  HvpOPHORPinTB  OP  Strontia. — Obtained  as  the  l>aryt.a  ml^ 
iiccttnling  to  the  first  and  second  methods  (III.,  HI).  Difficultly  tirystal- 
lizable.  {,Duloug.|;  Very  fcimilar  to  tho  baryta  fcull.  Like  that  salt  it 
evolves,  when  heated,  ftjiuutaneously  inflammaWo  phoj»phnrettcd  hydrogen 
ga^,  attended  with  the  same  phcnomcua,  and  leaves  diphosphate  of  etrontia 
mixed  with  phosphoric  oxide.  (H.  Hose,  Pt^.  9,  372j  12,84.)  Very 
goluble  in  water.  (Dulon^^^^^^^^^^^^^^^^^^^^^^^^^^ 
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C.  PnoapniTE    op    Strostta. — Dipkctphite, — CrjatoUiBee 
Bqucous  fiuluLiuu  by  spontaueomj  ©vajjoratiou.  (Dul«u^.)      TercUi 
phcwpli orus  <li«8i>l\'e{|  in  water  gtve»,  after  being;  nntnratod  with  luv 
a  scanty  I'recipitatc  with  cblondc  of  etroDtium;  but  on  cvaporfttii 
mixture,  tlio  nali  is  deuot)it«d  ia  a  crysballino  fonn.     Ttio  salt  wi 
drioJ  in  TDCuo  ornr  oil  of  vitriol,  and  then  i^ited,  evolves  hyd 
vitli  a  trace  of  wotor  and  phosphorus^  and  leaves  di-  [pyro-]  pbospl 
etruutia  with  a  tmtiU  vxcv^i  vfoami  and  a  little  pfaospnoric  oxJJe. 

2SrO,2HO.PO«=  2SrO,  PO*  +  2H. 

(H.  Roee,  Po^«7.  9,27.)     It  dissolves  with  difficulty  in  water:  lb« 

when  hoated  deposits  a  baste  salt  of  a  pcnrly  lustre  [trij>ltu»^pbitu  !]«     

an  acid  salt  [monophospUUe  1],  which  crystaUizca  with  tliOiculty*  nBuau 
dissolved.  (Dulong.) 

T).  PnoftPHATK  OP  Stuontia. — Diphosphate. — Fonnc»l  when  cthlari4t 
of  strontium  or  nitrite  uf  ^trontla  is  precipitated  by  ordinary  dipbu5|»l]Al0 
of  »odit.  AVhito,  tiiftteloss  powder,  which  nielt«  before  the  blowpipe  l«» 
white  enamel.  (V'aaqaelin.)  Not  decomposed  by  potofili  or  soda.  (B«f» 
lius.)  Docs  not  dit^t^olve  in  water,  but  is  soluble  in  aqueous  pfao^pborir. 
hydrorhlcric,  or  nitric  aeid.  (Vauqiielin.)  Kovily  soluble  in  a  raU 
solution  <>f  hydrochlorato,  nitrate,  or  tiiiocinnte  of  ammonia,  frntn  whidiii 
18  partly  pnoi  pita  ted  by  a  Mniall  quantity  of  .uiimonia,  and  coiiipl<<ti.*ly  Irr 
%  lar^or  quantity.   (Brett,  Witl«tein.) 

AftpT  ignition.  YtnquHin,  Stmitw««r. 

aSrO   104-0     ....       J>929         5H-76         ^         63  1-il 

PO* 7l-<     -.       4t)-7 1         41-21         36  i^ 

2SrO,  FO*  ....     175-4     ....     10000        100  00        100  0O« 

Y — K  PtrnopnosPHATK  op  Strontia. — N'itmto  of  titronlia  fi««> ■ 
white  aniorplious  precipitate  with  pyr<>ph<M>pliate  of  crda.  If,  hn<rfttf, 
the  mixture  be  heated,  the  amor|iliiMiri  powder  itt  cunverte<l  into  mioR 
cryjitaU  Suinewhat  6oluMe  in  water;  diij^ulvos  completely  in  nitiie  iW 
faydrochlori<:  aci<l;  insoluble  in  acetic  acid  and  eolutiuu  uf  pviuphwephilt 
01  soda.     The  Rilt  contaius  water. 

CalcnUtlOD.  Scbwvccnbovf . 

2SrO 1040     ....       59-22        59-l« 

ro*.  71-4     ....      40-7tl        40-71 

2SrO.  PO» -.     I75'4    ....     10000        ™        99-50 

(Schwarzeiiberg,  Ann,  Pharm.  65,  13a) 

F.  METApnospuATB  OF  STRONTiA.^PrcpjLred  as  the  barirts-«kt7 

diK-ftuiposin^  carbonate  of  stniiitia  with  dilute  pho^pIIorio  acid,  e't  ajMirstiif 
to  drvneiw,  aud  heatinjr  lo  310°.  In.st.lublc  in  water  and  neidii,  bat  dnw 
LpoMu  bj  sulphuric  acid. 

CakoUtlao.  MwUnJI. 

ftO  «....-«. A20     ...        as  52         .™...         W-M7 

PD»  -.,.      71-4     ....      71-48 Ji-€M 

SrO.  ro* lM-4     ....     10000        ZZ       lOC-OOO 

(Maddrell,  JUtm^CKem.  Soc  LmJon,  0,  273.  U-i».)  T 
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Stro.ntiuu  and  SuLpnuR. 

A.  MoNosTJLPiUDE  OP  STRormrM. — 100  parts  of  sulpliate  of  strontia 
atrongly  i;i:iiitcd  in  n  charronl  rniciblp  yi^Rltl  64  {mrts  of  sulphide  of  stron- 
tium. This  suUau-int-e  i-j  wliite,  frniimhir.  caked  to;;;ct!HT,  but  friable. 
(Berlbior.)  Sulphate  of  strontia  ia  more  eaeily  decomposed  by  cbarcoal 
tlian  sulphiitc  of  biiryta.  In  preparing  sulphido  nf  strontium,  for  the 
purposo  uf  olttaiiiirig  the  (liflvrcnt  «alte  of  etrontia  from  it,  the  methods 
given  for  the  prcpamtion  of  sulphide  of  barium  may  be  employe),  espe- 
cially a,  X  aod  ft  (III.  1 10).  The  chareool  Rliould,  however,  amount  to 
ftbont  one-third  of  the  sulplkato  of  strontia. 

Calculation.  Berthitir. 

Sr 44    ....      73'33        „...«.        7317 

S  .„ 10    ....      2»-er        » 26-83 


SrS 60     ....     lOOtiO         100-00 

A  solution  of  salpliide  of  strontium  in  boiling  water  deposits,  on  cool- 
in;;,  a  considerable  quantity  of  cryBtals  of  pure  ptrontia.  (Bertbollet,  J, 
Pohjtfdtti.  Cah.  n,315;  H.  Rose,  I'ogff.  55,  430.)  The  motlier-Iiqaor 
contains  double  eulphidc  of  hydro;^n  and  Htrontium  or  bibydrosulpbato 
of  fitroDlia.  If  an  insnflii'icnt  qunnlitv  of  water  is  used  to  dissolve  out 
the  sulphide  of  strontinm,  the  water  cliicfly  takes  up  bihydrosulphate  of 
Blrontia,  and  the  residue  trcatc<l  with  a  fresh  quantity  of  water  yields 
nearly  pure  strontia.  (H.  Rose.) 

B.    SCL1*BIDB     OP     HYfiROOEN     AND     StRONTIUM,     OT     BiBTDROSDL- 

piiATK  ot- SmosTrA. — I.  Strontia-water,  or  water  in  which  snlpliide  of 
Btrontinm  is  diffused,  is  saturated  with  sulphuretted  hydrogen  gas.  (Deiv 
zeliuH.)  2.  Sulphide  of  «(r<>ntiuni  h  dissolve*!  in  boiling  water,  and  the 
strontia  allowed  to  Fcpnralo  on  cooling.  (H.  Rose.)  Tlip  liijuid  obtained 
by  the  first  method  yiehltj,  when  evaporated  in  vaeuo  over  oil  of  vitriol, 
large  striated  prisms,  which  appear  to  bo  four-yidcd,  and  wUeo  dry,  do 
not  alter  by  expoeuro  to  the  iiir  for  several  days;  when  heated,  they 
melt  in  their  own  wi\ter  of  cryijtullizatiini — give  up  this  water,  together 
with  the  second  atom  of  sulphuretted  hydnjgcn,  with  ebuUitiou — and 
leave  monosulphidc  of  strontium  in  the  form  of  a  white  powder.  (Berzelius, 
Pogg.  6,  442.)  The  aiiueoua  solution  boiled  in  a  retort  evolves  sulphu- 
retted hydrogen  ga*  abundantly,— even  more  readily  than  the  baryta 
compound;  and  on  cooling,  deposits  crystals  of  strontia,  with  which,  when 
the  liquid  becomes  highly  roncentrate«l,  crystals  of  bihydrosulphate  of 
trontia  arc  mixed.  (Bertbollet,  H.  Kuse.) 


C.  rERsrLpniDE  OP  STROHTntM.-— Similar  in  character  to  the  pex^ 
alphido  of  barium. 


F 

^K  D.  HyposuLPniTE  OP  Strontia.  Formed  when  a  solution  of  sulphide 
ofstrontium  is  exposed  to  the  air.  or  sulpliurous  acid  i^  pas-scd  through  it,  till 
it  Ixcomea  colonrlesa.  (Herschel  )  In  the  first  ea-ie,  carbonate  of  strontia 
id  precipitated;  in  the  (second,  sulphur.  Ou  mixing  the  liquid  with  alcohol, 
the  hyposulphite  of  strontia  separates  in  delicate,  silky  crystals.  (Grotthuss, 
Hehw,  9,  334.)  iJy  evstporation,  the  salt  is  oljtaineJ  in  tranriparenl,  rhom- 
boidal  crystals.  ((iay-LufiJiac.)     The  cr^'stals  aro  very  lar^e,  ^'i^\u.i&feW 


i 
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berg.)  The  salt  tastes  insipid  at  first,  and  eulpliurows  aftcnrErif;  li 
is  neutral  to  vc^tahic  ooWmra.  (Gay-Luasac.)  Pcrmtinenl  in  tb*  lir 
Loiie^  its  water  between  S*)°  :idJ  (JO  ,  withuut  boworcr  sulferin^^  .ieroai- 
poeititin.  At  11  liij^linr  teniperaluro,  it  it  couTerled  into  siiljilmtc  of  »troot* 
BJul  8ii1p)ii<lo  <j[  8troittiutn,  witli  s«pnratioD  of  sulphur.  (Gajt-Limk) 
popit  not  pnr-t  whli  it«  walcr  at  ItO',  and  atill  retulntf  6  per  cont.  of  wittr 
at  IKO'.  By  a  somoivhat  Ktroiiger  boat  it  is  resulrtMl  into  wnt«r,  aah 
phnr,  and  a  Kinall  quantity  of  Kuljiliurous  ncld,  which  escape,  and  a  «hit» 
pulveruleat  rcaldtio  coiupf>te(l  (if  sulphide  of  strontium  with  eiilphiin  aokl 
sulphate  of  stroutia.  (RamineUberg,  i'offff.  50,  301.)  Treated  with  oilfM 
^id,  it  ii  converted  into  tiulphate  of  strontiA  contaiuinfr  a  double  ■fnkt> 
tily  of  sulpliuric  a-f^id.  (Gay  LuaBtic,  ^wm.  CAittt.  85,  199;  5J,  165.)     If 

LdiwolveK  in  ii  jturta  of  cold  water  (Gay-Luesac);  in  4  partfi  of  water  ai  Iti 

t and  ill  1 2  parts  of  boiling  w.itet.  (Herscbel.) 


SrO    

5HO 


CrTntulUzcdt 
53  '  ....      .tS'BO 
48    ....- 83-10 
45     ....      3104 


tt>mmgUt>efg. 
3«*09 


SrO,S^O>  +  iHq HS 


lOOM 


^ — E.  TBTKATnioWATE  OP  Stboitpia. — SrO,S*0*  +  BAq.  ObUioJ 
}n  the  same  manner  as  the  harytar-salt,  but  leas  comptotely  prwipitaWJ 
by  alcohol.   (Keuler,  J*Of/ff.  7i,  249.)  5 

F.  SvLPniTB  OP  SrnoNTtA. — Tasteleaa  powder,   aoarcclr  sottibl«  n 
aterj  changlug  into  sulphate  of  strontia  "when  exposed  to  toe  air. 

G.  HvposrLPnATE  op  Stbontia, — Bobmgs  to  the  rhombobednl  tp- 
iem  of  cryatallizution  {F^.  132);  indintinct  cJoarage-plane  pantlei  !• 
pi  r  :  r*  —  120".  Ta«te,  bitter.  Fermancut  in  tlie  air;  deerfpitaM 
iiligbtly  in  tlio  firo;  and  leaven,  after  tguitiou,  uT'TO  per  ceul.  of  «ulplitlt 
of  fitrontiu.  Dif>«o]vcs  in  4*2  jarta  of  water  at  16';  in  1  '5  purta  uf  buifiif 
water,  but  not  in  alcohol.  (Hecroa.) 


aw ».... 

4U0 

K..«mii*... 

Oyit4llUed. 

68    ....    ftsa     ... 

U     ....     45'0       ... 

ati    ..    ei-ft     .. 

....     as-M 

....       46-M 
2210 

8rO,S>0»  *  ihi^. 

100     ..,.   1000       ... 

...      lOO'OO 

H.  SuLPtiATB  OP  SthontiA. — a,  iVono«ii/pA/tr«.-^Foqnil  io  natar* 
aw  Ctflrgtine.  iVecipitfttod  on  miKing  a  xalt  of  etruntia  in  aDlutirm  vitk 
Bulpburie  acid,  or  a  soluble  Hulpbalo.  A  solution  of  gytuum  mlm  pnvip 
late«  the  etruntin  salt^.  Struntia  beoouico  heated  on  the  additioD  i^f  oil 
•of  yilnnl,  without  however  rising  to  a  re«t  beat.  (Jul,  Kontvnelb  ft 
Qucmcvillc,  Ann.  Chim.  P/iys.  37,  '2'^.)  By  usiog  large  (jBfttiittiaa,  a  9ti 
boat  ie  pnKlun.Hl.   (K;i«tner,  Kastn.  ArcA.  16,  229.) 

The  native  aulpbatu  liolongs  to  the  right  prismalio  sritvai  of  emtll* 

lixntioQ  {fuj.  01,  and  many  other  fortni);  cleavage  parallel  to  ft,  and  \m 

ftansv  in   tho  direction  uf  u  and  »V;  u'  :  u  =:  104''  4H'  (Iluuy).   103^  4t 

.(rfiilJipM).     SpnciBc  gravity  of  tbo  native  sulphaic  =  3'!K*t3  i  Brcitha«p4L 

that  of  the  arli6c-iAl  =:  3\S883.  (Kanrten.)     The  aKiliciully  prrf«t«d  mk 

L.-boJi  Uio  fomt  of  a  while  powder.     It  la  taateleu;  at  a  higb  teinprratarf  i( 

I  to  a  vilrcfied  loaaa. 
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StO 

80« 

Gdmlntioii. 
..    5a    ....     56-63 
..     40    ....     43-48 

Stromryor. 
57 
43 

Kirwan.  CtnTfieUl, 

Henry,  Klsprolh.    VanqucUn. 

SrO.  SO".„.. 

.     92    ....  lOOOO 

100 

100         -       IDO 

By  ignition  with  charcoal  it  is  redaccd  to  aalpbiJo  of  strontium. 
Acconling  lo  Morctlt  {Srhw.  9,  169)  arsenic  aciil  with  the  iiiH  of  heat 
«xpdlf(  llio  sulpliiiric  acltl.  It  (IumoItin)  in  •1,R4I>  ]>»Kfl  of  iKiiltng  wntof 
fHoiio);  in  15.029  parts  of  water  at  11*;  in  3,544  parta  of  boiling  watet 
(Bran.lca  St  Silhor,  /tr.  ArcA.  33,  «I);  in  3,fiU()  parts  of  water  at  15-5"; 
in  4i,S0.)  partM  of  water  at  14*^,  and  in  0,038  pnrtA  of  l)uilin<r  water 
(Frewmiu')) ; — -lists  freely  in  water  eontaining  Biil])hale  of  soua,  and 
Btill  less  in  water  mixed  with  sulphuric  oeid  (Andrews,  /'AiV.  J/dj/.  Jnrt. 
7,  40(1).  U  dissolrcB  slowly,  bnt  completely,  in  a  snliilion  of  common 
salt  (bv  which  character  it  i«  dii^tinguitthed  frutii  iiulphuto  of  baryta ),  and 
it  agam  precipitated  by  suiphurio  acid.  (Wackonrodcr.)  Insoluble  in 
•olnlion  of  aal-ammoniao.  (Brett.) 

b.  Acid  .'Half. — The  neutral  autphatc  of  stnmtia  la  taken  np  by  boiling 
oil  of  vitn'ol,  from  which  it  ia  again  Uirowu  down  by  water.  (Hope,  Klap 
roth,  Murotti.) 

I.  ScLPUioB  OP  Carbon  and  Stronticm  and  Hydrosd[,puo-carbo- 
WATi:  nf  SrKOMiA.—The  ItrowniMli-yflluw  boliition  evajmrnted  in  vacuo 
loaves  a  llhrous,  pale,  lomou-coloured,  effloresced  mass,  whicli  becomes 
rcdditih  brown  when  moistened,  and  is  moro  eolublo  in  water  than  the 
barytu-sait.  (BcrieliUij.) 


Strontidh  and  Selbriuh. 

A.  MoNosELGNiDE  OF  Stronticm  aud  Htdhoseleniatb  of  Stron- 
TiA. — Sulublo. 

B.  PotTSRLFNIDF.    OF    StRONTIUM  and  HvnROflKLBKITE  OP  StRONTIA. 

-^Hydrosclenitc  of  potaab  produces  with  stroniiB^salta  u  llesh-co loured 
precipitate,  which  doea  not  loae  acleiiium  at  a  red  beat;  acids  huwercr 
6cp:irate  selenium  from  it.  (Borzelius.) 

C.  Shlenitb  op  Stro.vtia. — a.  MonotdenUe, — SeO*,  SrO. — White 
iitrti>tible  powder,  insoluble  in  water. 

b.  liitfUnitt. — Obtained  in  the  same  manner  as  the  bisclenite  of 
Laryta,  It  scparatw  as  a  milk-white,  amorphous  cruat  on  OTaporating  an 
uqueniiit  solution.  Fuses  in  the  fire;  swells  up  and  evrdves  water  at  lirst, 
and  then  one  half  of  \ii  acid,  leaving  a  spongy  residue  tif  nxmoscleitito  of 
Rtruntia.  Scarcely  wdublc  in  cold  water,  and  diasolvcd  but  alowly«evon 
by  boiling  water.  (Berxelius.) 

Strontium  and  Iodine. 

A.  loninR  uv  Strontium. — Prepai'ed  by  saturating  nr^neoufi  bydrio- 
die  acid  with  etrontia.  uirb<>na(e  of  strontia,  or  sulphide  of  strontium,  and 
evaporating;  or  by  the  method  of  0,  Henry  given  under  io4vi<^  ulXyu'v^Tcv 
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(III.,  154).     Fusca  in  a  close  resacl  below  a  red  heat  without  O' 
I  deoomposition;  but  if  honted  in  the  nir  ti  gives  utT  iodino  antl  is  oob' 
into  strontia.     Ueailily  Jiiwolvcd  by  water.  (Gaj-Ltusacj 

lodidi  of  Stroniin  I — lodino  curobines  with  etrontia  at  a  n«l  %mL 
(Gay-LiiHsac.)  The  compnuml  contains  equal  nnmbera  of  atoms  uf  taSam 
and  tttruntiii,  and  lo^9  its  iodine  if  tho  heat  be  too  ponrcrfuL   (GrottVcUft) 

B.  loDATB  OF  Strontu. — 1.  Formed  by  ditsolvlnff  iodine  iQ  sUODti»> 
water;  most  of  the  iodate  of  stroutia  fuUa  down,  whilst  the  iodide  of 
etrontium  remains  in  solution.  (Gay-Lussac.) — 2.  By  prccipiUUing  u 
ar|u<>uii8  fiolutioii  of  cliliirido  of  strontium  with  iodate  of  soda-^-^.  If  tW 
liquids  are  useJ  hot,  the  salt  a  is  obtained  in  the  state  of  powder; — &.  In 
the  cold,  the  salt  £*  is  obtained  in  oryBlals.  (Raninielsberg,  Pog<j.  Ai,  J7i.) 
The  anhydrous  salt  when  ignited  evolves  vap^iur  of  iodine  and  IS'iU 
per  cent  uf  oxvj^cn  gas,  leaving  a  residue  of  '10'2i4  per  cent,  of  fire-bMk 
periodate  of  utrontia. 

6(SrO,  10»)  =  SSrO.IC  +  •*!  +  ISO. 

It  dissolves  cosily  in  cold  hydrooliloric  acid,  the  Hqnid  acquiring  a  dni 
yellow-  colour  and  evolving  chlorine.  (Hauimclsberir.) 

a.    WUh  one  atom  of  iidter. — Method  2,  a.     White  powder. 

(i.  With  6  atoms  of  watfr. — -Method  1,  or  2,  h.  SmaU  cryatak^  wluck 
appear  to  be  oetohedrons,  (Gay-Lussac.) 

One  part  of  calt  3  dissolves  in  41(J  part-^  of  water  at  15%  and  in  1S8 
parts  of  boiling  water.  (Gay-Lossac.)  It  dissolves  in  342  parts  of  mtm 
at  I.V,  in  UU  partii  of  boiling  walcrj  and  alao  in  -warm  nitric  acid,  bit 
with  difliculty.  (Rammclsberg.) 

AnlijrdrouA.  Rait  n.  RimwdAnt 

BrO 520     ...       23-83             SrO „.  52     ....     2291     ...     US 

lO* lfl6-0    ....       ?6U            10* IGC    ....     7313     .„    7Ut 

HO 9     ...       3-96     ...       417 

8rO.  I0*....„.     2180    ....     10000  +  Aq 227     ....   10000     .._  I0»« 

Sdt  ^.  Kainm*UbiM. 

SrO 62     ...        19121 

TO* 166   ....     eioal     ^^^ 

•HO    54     .„.       I'rSb         2014 

-I-  6Ai].  ...    272    ...     lOU'OO        .......       lOOOO 

C.  PiTB-nAsic  rEniODATP,  OF  Stjio?(TIA.— Remains  after  the  igvilM* 
of  iotlate  of  stronlia.  Gives  the  tiamo  npjioaranees  when  heaJm  is 
hy<lrr>pen  >ra8  aa  the  baryta-aalt,  bnt  with  less  vivid  iDoaiuIase««a 
(KamuioUterg.) 

Sthontium   am>  BnOHIMR. 

A.  Dromidb  op  SrnoNTirM. — The  nolution  of  carbonate  of  strotlii 
in  nqiirnn^  hyilrobmniio  acid  U  evaporated  to  drynru  and  cxpoM^  <> 
hoiit.  White  innaa,  fusing  at  a  red  beat  without  deoompooitioB.  vB<fftl*> 
mot,  numinolftbcrg.) 

STX-Ztj^tfateti  Hfntnidf  of  Strontium,  or  Pnttn-hyilra/rd  HpiUuhttm^ 
<lf  Strontia.  Crystnllizcs  on  evaporating  and  cooling  an  aqaeoai  M»hlat 
of  thu  bromide  of  strontium.- — Very  long  ni'odb'H.  (Lowij;,  J/^iry. /^«* 
Z^,  7.)     According  to   Bertleuiot  {Ann,    Ch\v%,  I'hy$.   74,    394),   ihtj 
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pfflortwe  in  iho  air;  accorrlitig  to  Rammelsbprg  {Poffff.  55,  238),  they  do 
BttC  ofHoreeoe  even  over  oil  of  vitriol.  Tlie  crystals  become  anliydrooa 
nrhcn  {jeotly  heated  (Lowi^),  but  firat  melt  in  their  water  of  crystallization. 
(Rammclsberg.)  They  commauicate  a  purplo-red  colour  to  the  flame  of 
loobol  or  of  a  tapor.  (^Lbwig.) 


ft....... 

Anbftiraus. 
440     .„.     3595 
78-4     .-.     64-03 

Sr 

Ilydratcd. 

Raromeltbcrg. 

^r 

Br 

78-4     ....     44-45 

....      6!)*74 

6HO     . 

540            30-61 

..       30-24 

St,  Br 

1 

122-4     ....  100-00 
SrO... 

Or: 

17&-4     ....  lOO-OO 

i2<    „..    29-48 
79-4     ....     45-01 
45*0     ....     2S-51 

....    10000 

BBr 

5H0 

•- 

1/6-4     ....  lOfl-DO 

B.  Hvi-OBROMiTK  OP  Stroxtia  ?^-Broinine  behaves  with  sti-onlia- 
btor  u  with  baryta-water  (III.,  156),  excepting  that  no  bromate  of 

Dtift  »  prccipitjitcJ.  (Balard.) 

C.  Brouatk  op  Strontia.— 1.  A  solution  of  carbonate  of  strontia 
^n  aiiueoiw  broniic  acid  is  evaporated  to  tho  eryetallizing  point.  (Eam- 

BclaWrg,  /^y(/<7.  52,  S4  and  87.) — 2.  Crystals  of  struntla  aiiJ  bruriiiuo  are 
stirred  u|>  in  water  till  they  dissolve,  and  the  solution  is  evaporated  at  a 
^ntle  heat.  The  bromato  of  otruiitia  crystallizeo  rather  before  ttie 
hyilrated  bruniidc  of  strontium;  but  tho  two  compouuds  uannut  bo  cuni- 
i*k>tely  Bcparatcd  by  ro-crystiiUiiuliun.  (LiJwig,  Ma^.  Pharm.  33,  7.)— 
ay  warming  the  cryfitnal-t  the  dry  ualt  is  obtaini-d ;  it  is  decomposed  at  a 
retl  beat  into  oxygen  gas  and  bromide  of  stnmtiuni.  (Lowig.)  In  this 
ngpect  it  behaves  like  the  baryta-salt,  though  tho  decompottitiun  is  not  so 
Tiolent.  (KammeUbor>,'.) 

The  crystals  contalo  one  atom  of  water.  Crystalline  system,  the 
right  prismatic.  Right  rhombic  prisms,  (j^''^.  69.)  w'  :  u  ::=  ftS"  40'; 
i  :  i*  ^  78"^  15'.  Tiiey  do  not  loeo  their  water  when  placed  over  oil  of 
vitriol  in  vncuo  at  ordinary  temperatures;  but  are  rendered  completely 
anhydrous  at  a  temperature  of  120'.  (RammeUberg.)  Acoftrding  to 
Lfiwig.  ilie  salt  forms  four-sided  needles,  more  solid  and  less  transparent 
than  the  hydrated  bromide  of  strontium;  efflorescing  in  dry  air.  The 
crystals  dissolve  in  3  parts  of  cold  water.  (RammeUberg.) 


SrO 

Anhjrdruan. 
..     620     ....     30-52 
..  118-4     ....     69-4H 

SrO  

Crystallised. 
.     520         28-99 
.  118-4         GG-00 

9*0           5-01 

Rftmtncli  • 
....     28  82 

BrO»  

BrO* 

HO 

.,.     6fil9 
4  99 

SrO,  BrO» . 

..  170-4     ....  100-00 

Sf O,  BrO*  +  Aq. 

179-4       10000 

....  10000 

Strontium  and  Chlorine. 

A.  CHl.0Rit>E  OP  STRO.NTit;H. — StTontia  bentcd  in  chlorine  gas  is 
converted  into  chlori^lc  of  f^trontium,  with  separation  of  half  a  volame  of 
oxygen  gas  for  every  measure  of  chlorine  gas  absorbed.  Strontia  when 
hot,  absorbs  hydrochloric  acid  gas,  with  incandescence  and  formation  of 

VOL.    III.  It 


in 

tridty;  at  s  a^arp   ktKr   taaiv;    rf   ifaok    gmvicr  AbAal  S'Mtt 
I  (Ems.)    Wka  «vlBd  ■  Ike  sir,  it  li   i         ■Ihlii  bvm  km  4^ 
I  AlifMi  mJ  ■tiiifiriiBrfwKyg*.  (Can,  JN»L<3.  139.)     TUi  ii  » 
[  iifririftnw>ifcilT     DsantYw  is  IICH  puts  oT  •boM,  <«- 
•»«par«iML»adriBM3fU«iMaUabs  ■■■imrtrt.  (Tb- 

C  hi  Jill  II  B-Dtovy, 

Sr  44-t    _    »-*        M 

g    ^ »-4     ^     44S         O 

arQ    7»-4     _  i««         l» 

Or;  Ciih^irhM  Tiimiffi     TiLBMk.      Stiumtjm.     Kkma, 

StO  5i-«    ,-.     t^i   —   et-J   —   ti-tx   _    u-&a&    _    « 

arf>,IUO»_     79-4     ._     1«M    .^  U»«    .  MMt    _  10»^M     _    \m 

8em4»fdmUd  CUanJt  af  Stremiimu,  or  Pimta-i^fdr^itd  fffJrmUtrm 
pfSh^mtia.  Chloride  of  atnatim  aaites  wtth  wmtmr,  wtik  sTototiM  «f 
,  hnat—PrtpaittioiL  SfaaOtflothKef  hj^neklermleof  fcvTi*  (IIL  IJI). 
The  nm|4«it  mHbod  m  to  £aeolve  is  water  ihe  «olpbide  of  aCrwUH* 
•Motn**!  b^  t^itia^  fralmtiiw  with  4  ita  wciffac  of  cfau«o«l,  «iHlal>BM 
ike  filtnte  with  hydrochloric  acid.  Loo^  bx-diled  Moodleo,  teptr^  > 
poealiarlr  intense  red  eoloor  to  the  flaae  of  sleohol  or  of  a  laper.  Warn 
heated,  tiiey  fnse  and  are  oonrerted  into  dnr  chloiide  of  Btnmtiaia.  Aif 
deli(iQ#«ce  onljria  moUt  air;  diasoln  in  |  pt.  of  cold  water;  and  Ifl  W 
water  tn  ererr  pmportion.  ConoontratM  hjdrochlorio  ftcid  th— 
down  part  of  the  nit  from  its  solutioa  in  water.  (Hope.)  The  ujHih 
diMolve  Bt  15  in  6  paru  of  alcohul  of  specific  er%mj  0-833  fVAa^nill}; 
hi  14  paru  of  cold,  and  in  19  pans  of  boiling  ^M>lat«  aloohoL  (Tle>hnh) 

iiCi.._ W-4    ™   a»-5a      ^      6»      ^      €• 

MO UP    .-    40-48      ■  —        4«         w.        40 

8rC1,6Ai) 133-4     ....  10<H»0  .      100        «      MO 

Or: 
BfO)  HCl....,„.MH>HMHa    8b*4     •■•wx    v&'z7 
5H() „    4S-0     3373 

SrO.Ha  +  9Aq.  „.  133-4     ^...  10000 

T  B.  Chlorite  op  Stroxtia. — Prepared  in  the  eame  bmsdv  ■ 
the  baiyta-ealt.  Lom  easily  decomooeeJ  by  «low  crepormtioa;  ^ 
qneMent;  decomposed  at  208*  into  ohJorate  and  chloride.  (Mittoa.)  Y 

CalcttUUon.  Miltoa. 

BrO « „,       btHi     „.       46-32         ........         4647 

tlO»    ™.       ft9-4      ...       53  68  63-53 

8rO,aO> IU'4     ....     100-00        100-00 

C.  CntuiijtTK  or  STRO?eTrA. — Obtained  In  the  fluoo  tnaniMrut^ 
citlorate  of  baryta.     Crystalliies  in  needlee   (large  pjmmMa]  uj^li 
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Wiichter);  tut«B  cooling,  sharp,  and  somewhat  rough.  Contains,  accord- 
ia^  to  Chenerix,  30  per  cent,  of  stxontia,  46  of  chloric  acid,  and  28  of 
water,  Fusca  and  explodes  with  a  purple  6ame  on  ignited  charcoal. 
{Vauquelin.)  Decomposed  at  the  same  tcmporatnre  as  the  baryta-salt. 
(Wachter.)  Doliquceccs  in  the  air,  and  dissolves  in  alcohol  more  readily 
than  the  hydrochloratu  of  strontia.  (Cheuevix.) 

D.  PERcnioRATB  OP  Strontia.  —  The  eolation  evaporated  to  the 
cousistcnco  of  syrup  solidifies  ou  cooling  to  a  muss  of  crystals,  which, 
howerer,  rapidly  deliqacsce  even  in  the  drying  chamber.  A  solution  of 
the  salt  in  alcohol  burns  with  a  splendid  purple  flame.  (Seriillaa,  Ann. 
Chim.  I'hy$.  46,  304.) 

Stbua'ticm  and  Fldobukk. 

FtuoRiDROpSTRONTirM. — Prepared  in  the  same  manner  aa  the  fluoride 
of  barium.  White  powder.  Dissolves  but  very  slightly  in  water  and  in 
aqueous  hydruduurio  aeJd.  (Berzelius,  i'oyy.  1,20.) 


Strontium  and  NiTRoasN. 

A.  Nitrite  op  Strontia. — Crystallizes  m  fan-shaped  maAses  of 
needles  which  slowly  delitjuuat'o  in  (he  air.  (Fischer,  }*ogg.  74,  115.) 
The  crystals  are  permanent  in  the  air.  (Mit^chcriich.) 


B.  NrntATB  op  Strontta. — Prepared  by  the  same  methods  as  tho 
nitrate  of  baryta.  Soparatet;  in  anhydrous  crystals  from  an  aqueous 
solution  concentrated  by  hu»t)  when  it  is  expotv(;it  in  a  mure  dilute  state 
to  a  low  temperature,  hytlratcd  crystals  are  produced. 

The  anhvdrous  vsx\l  forms  Iraueparcut  and  colourless  octohedrons  and 
cubo-octohearons  {Figt.  2  and  4);  it  lias  a  sharp  cooling  taste,  decrepitates 
lu  the  fire,  and  fuses  at  a  red  heat,  undergoing  decomposition  and  leaving 
strontia.  Explodes  but  slightly  on  ignited  charcoal,  and  with  a  red 
flame. 


SrO 

NO* 

Aabj-drous. 
S2    ....    4U 
54     ....     h\ 

Stroiueyer. 
49-3B 
aO'6Z 

Cooper. 
49-08 
50-92 

Richter. 
48-6 
SI  4 

SrO,  NO* 

106     ....  100 

....       lOO'OO 

lOO-OG 

1000 

Tho  hydrattd  talt  belongs  to  tho  oblique  prismatic  system;  {I^iff.  107)i 
but  without  the  ^face,  and  coneequeiitly  with  llie/-face;  p  :u  =.  103''  40'; 
p  :  /  backuyardt  =  131'  47';  u  :  «'  =  66  20';  «'  :  m  (the  face  to  the 
riKhtof  «')  =  146°  50^;  «  :  z  =  140"  10';  p  '.  t  —  \W  5^;  «>  :  «  =  126*. 
Highly  efflorescent.  (Brooke,  Ann.  Phil.  2y,  288.) 

Nitrate  of  strontia  dit-«olvcii  in  5  parts  of  cold  and  in  ^  pt*  of  boiling 
water;  it  is  not  soluble  in  absolute  ulcuhol. 


Il^drated. 

Cooper. 

Kinran. 

SrO.. 

52    . 

..     34-44 

35-4 

36-21 

NO».. 

•  ■•H. 

•.».■■«>.. 

54     . 

..     35-76 

36-8 

31-07 

5HO 

_.... 

45     . 

29'SO 

27-8 

32-72 

SrO, 

NO* 

-t-5Aq. 

131     ....  100-00 

...      1000 

100-00 

M. 

ISO 


STRONTIVM. 


C.   Ammonio-brohide opStbontium. — Powdered  aobyJroos  1 
of  strontium  absorbs  ammooiacal  gae.     The  compound    forms  a 
colution  in  wat«r.  (Kammelsberg',  Po^.  55,  238.) 


Cakmlatton. 

4SfBr 489-6     ....     9G-65 

NH"    17-0     ....       3-33 


BAniMCUillCf(> 

96-8 

3  2 


4SrBr,KH'....     506-6 


10000 


100-0 


D.     Ammonio-chlokkik   of   SrnoNTrcM. — Anhydrous    chloride  of 


•trontium  in  powder  absorbs  ammooiacal  i 
loose,  very  bulky  powder,  which  gives  on 
(H.  Hose,  Poffff.  20,  155.) 


greedily,  forming  ■  vhitf, 
the  unmoniA  when  heaM^ 


4NH» 

CalcuUtion, 
.       79-4     ....     53-87 
680     ....     4613 

H.Rom. 
5419 
45-81 

8rCI,4NH>  .., 

,     147-4     „..  lOOOO 

...       lOOOO 

STKOKTIf  34    AMD  SoDIFM- 

74  parta  (1  At.)  of  carbonalt  of  Htontia  fuse  with  53-2  parts  (I  At  ■ 
of  dry  carbonate  of  soda  at  a  strong  red  hent,  formini^  a  maiu  which.  wWi 
cold,exhibita  aetony  texture,  and  an  uneven,  elig^hlly  crystalline  frorto^ 
it  doe*  not  give  up  carbonic  actd,  even  at  a  white  heat.  (Qerthier,  in- 
CMtn.  PAjfi.  38,  247.)  Carbonate  of  strontia  givoa  with  carboomle  of 
lodn,  on  charcoal  before  the  blowpipe,  a  clear  glass,  which  becomes  mitk- 
wfaite  when  c<j)d  (anv  excess  of  the  carbonate  of  strontia  remntiis  tt&4i»> 
eolveil).  If  the  heat  \>e  increased,  the  compound  boils,  gives  off  carhoaic 
acid,  and  sinks  into  the  charcoal.  (Berzelins.) 

Witb  borax  and  microeoimic  saltj  strontia  behaves  like  bftryt&.  (Bv* 
selius.) 

Y  Boor  succeeded  in  preparing  a  donble  pyrophosphate  of  ttreaM 
and  soda  similar  to  the  baryta-salt  (p.  164),  but  from  the  furmula  wbick 
he  give*— 2SrO,aPO»+  NaO,  P0»  +  18Aq.— it  would  ftppcar  to  bt  s 
more  mixture.  ^ 

i»2  parta  (I  At.)  of  sulphate  of  strontia  yield  with  532  parts  (I  At) 
of  dry  cnrhonntc  of  soda,  a  very  fusible  mixture,  which  is  nut  vobuik 
at  a  white  licat,  and  when  solidified  is  white,  opa4ne,  and  atony,  withtf 
uucvcD,  very  slightly  crystalline  fracture.  (Berthier.) 


SrnoNTirM  akd  Stbonttcm. 

One  atom  of  carbonate  of  strontia  gtvea  with  one  ntom  of  eMtHdi^ 
strontiuiH,  nt  a  moilerato  red  heat,  n  cloar,  mobile  Htiuid,  which  siiMlfci 
ou  piKiling  to  a  Itoinngoneuus,  porcelain- like  mnas,  of  loinionted  textiK 
(Diibcreincr,  Pop.  15,  t?40.) 

One  atom  of  suipKate  of  strontia  fuses  readily  with  nnc  atom  oti^ 
tide  of  strontium :  the  soUdificd  iuu8s  im  liomogeocous  and  trftoslucML 
witb  n  crystalline  fracture. 


Strontiam  also  combines  with  mercury. 
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CaiPTEB  VI. 

CALCIUM. 


Hittory.  Limo  has  been  known  from  tlio  earliest  tiinea.  Black,  la 
17ii6,  firet  pointed  out  t)io  difleri:;nce  tcUrcea  liuiiit  and  unburnt  Ihiio. 
Sir  H.  Duty  discovered  calcium  in  1808. 

Sources.  C«!oium  Jh  the  most  widely  diffused  of  nil  t!ie  iilkali-metalsj 
it  is  found  id  all  thrco  kin^loiiia,  csnocially  aa  carLonu^le,  phosphate,  sul- 
phate, hydrochluratc,  nitrate,  arsomato,  and  tungslatti  of  Uue;  liUu  as 
silicate  of  lime,  either  alone  or  in  conibiuatlon  with  other  &ilicutes,  consti- 
tattng  numerous  mioerala;  lastly,  as  fluoride  of  calcium. 

rreparation.  Similiir  to  that  of  barium  according  to  the  first  and 
second  methoda.  (H.  Davy,  Oiib.  32,  369;  BcrzeUus  &  Pontiri,  GUb, 
36,  ta.'f,  Gay-Lussac  &  Thenard,  lifcJiercK  \,  50;  Hare.)  In  the  first 
method,  however,  the  separation  of  the  mercury  is  more  difficult. 

Fropertits.  Silver  white;  solid  at  ordinary  temperatures. — Atomic 
weight  of  Calcium  =  20-5  (Berzeliua),  =  20  (Dumas,  CompL  rend.  14, 
546;  Erdmann  &  Marchand,  J.  pr.  Chem.  26,  472). 


Compounds  of  Calcium. 

CALCIUM    AND    OXYOEK. 

A.     Lime,     CaO. 

Oxide  of  Calcium ;  Chaux;   Terre  caicaire ;  Kalhirdt,  KalJe. 

Formaiion.  The  metal  oxidizes  rapidly  in  the  ur  at  ordinary  tempera- 
tures; and  with  inflammation  when  heated.  It  disE^olves  in  water,  pro- 
ducing lime-water  and  liberating  hydrogen  ga*.  (H.  Davy.) 

P reparation. -^-^y  prolonged  ignition  of  carbonate  of  lime.  On  tlio 
large  scale,  common  lime-stuno  is  bunicd  in  lime-kilns;  on  the  small  ticale, 
calo-spar,  white  marble,  oypter-^helU,  or  artificially  prepared  carbonate  of 
lime  is  ignited  in  crucibles;  the  last  portions  of  ciirbonsc  acid  are  got  rid 
of  by  moistening  the  substance  with  water  and  igniting  again.  Impure 
limc-stunc  containing  clay  beconios  iifuU-lturnt,  when  subji'ctod  to  too 
BtroBg  a  heat, — t.  i-.  it  is  changeil  into  n  half-fused  compound  of  limo  with 
silica  and  ainmina,  which  no  longer  evolves  heat  with  water,  and  i»nf*e- 
quently  i«  but  imperfectly  slaked  hy  it.  I.imo  of  this  kind  is  mentioned 
by  Bergman,  {Oputc.  1,  27>)     Puro  carbonate  of  Ume,  &mcVi  Ch&  ^nwn. 
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marblo,  dotw  not  become  cUad-hurnt  even  in  the  most  powerful  forga,  ir 
nftor  roiiealed  ignition  lu  a  potter's  furnace.  (Gfllilen,  jV,  Cfhf.  3,  30S; 
Naseo,  Schio.  4G,  Dl.)  Oyetor-sUella  nnd  chalk  become  dead-burnt  natter 
certain  circumstances.  (Buobolz,  JV.  (7rA/.  4,  128  j  see  also  Vicai,  Jm. 
C/um.  /'A^f.  23,  424;  and  Sehw.  46,  120.) 

Properties.  White,  soft,  and  easily  reduced  to  powder.  Specific  tn- 
Tity  =  2  3  (Kirwini);  =  308,  at  4'',  in  vacuo  (Royer  &  l>iiinft>i);  =  3  I«»l 
(Knrstcn):  =  3179  (Pol.  Boullay);  =  32  JRichter).  Lime  is  om  rf 
tho  most  refractory  bodletJ  in  nature,  melting  only  with  the  Hlrongest  bal 
of  ti  powerful  voltaic  battery  (H.  Oavy),  or  on  churcoal  ignited  ii  a 
fltroam  of  oxygen  gas  (Morveau),  or  in  the  flume  of  the  oxy-hydwg« 
blowpipe  (Clarke)i  iu  the  last  caiio  it  emits  u.  Kpteudid  red  light.  Itfuii 
to  a  white,  opaque  enamel,  but  generally  at  the  edges  only.  It  ti  a(i4 
Tolntilo.  Tasto,  alkaline.  Alters  vegetable  colours  like  the  alkalis,  h 
is  the  least  caustic  ia  its  action  uf  all  the  alkalis. 

BtmBoi.  Sir  R.  DMfff. 


I 
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Calculation.  Ewlier. 

C». 20     ....     71-4a        ....        71-91        ....        ?3-ft         ...        TM 

O B     .        28-57         ■■■         2«<»  ...         gft»  ...         27-g 

CaO 28    ....  10000        Z.       10000         ~..       1000         ~       lOoT* 

(CaO  »  2»6'02  +  100  =  35602.     Berutios.) 

DeeomposUum.  hj  eloctricitj;  by  potassium  at  a  vhite  heu;  tf 
phosphorus,  sulphur,  bisulphide  of  carbon  (U.,  304,  3),  nod  chlorioo  sl^ 
red  heat. 

CombiiuUion*. — a.  With  wat«r. 

a.  Hydrate  op  Limk. — Slaled  Lime.  Lime  mixed  with  ftboot  Uf 
its  weight  of  water,  ab-sorbsit  at  first  by  capillary  attraction  into  lliepofO 
loft  in  its  substance  by  tho  escape  of  carbouic  acid  duriug  the  proe«0  4 
homing.  The  iiir  contained  in  tho  pores  Is  thus  driven  out  with  a  WwmMl 
noise,  aii<l  tlic  limecombitH'S  with  the  water,  forming  a  pulvcmlcDt  hydmla 
Tho  ccmbination  is  attended  vith  great  rise  of  teni[H.Tutaro — SDraedMS 
even  («utHciecit  to  inflame  sulphur,  gunpowder  {Ann.  Ckim.  Phi/«.  23,  t\'), 
and  wood — and  more  sadden  and  powerful  in  proportion  to  the  purity  of  ih* 
lime  and  tho  ouantity  (Miiployed.  Even  with  ice,  lime  b^Hroines  boated  Uti 
tcni[»eralure  oi  100^.  ;Tfae  steam,  as  it  rises,  carries  with  it  a  lar^  qaastiij 
of  lime.  When  lime  is  nuii^teued  with  a  small  <)uantitv  of  water,  it  ctnitf 
while  slaking,  a  bright  light  visible  in  tliu  dark.  (Pelletivr.  Konav, 
Voight,  iV.  Mag.  2,  69;  Hcinrich,  Photph'yrttwtt,  578;  OoIhiI,  :kkm  ik. 
48R.)  Lime  on  which  a  (reblo  (juautity  of  water  is  poured  crumblsi,  vilk 
violent  ebullition,  to  a  cream-like  mixture  of  hydrate  of  lime  and  Ustk 
water.  The  production  of  heat  during  the  slaking  cannot  bj  any  ibiw 
he  referred  to  tho  mere  passage  of  the  water  fn>ni  the  liquid  to  l&a  saU 
•tate,  since  ice  evolves  beat  with  lime.  The  statement  of  OitittliB^  thM 
anraonia  is  evolved  ia  the  slakini^  of  lime,  has  been  refuted  by  PlrucU. 
{Zeittchr  Pky.Matk.  2,  31.^.)  Ltme  exposed  to  tho  air  »  oonrettcd  tsM 
a  coMipound  of  hydmte  of  limo  with  carbunale  (111^  tS8). 

itydrate  of  lime  it  obUiinnl  in  the  crystalline  state,  either,  stiuinJiM 
to  Chonipre  k  Hitfaull  {Gtth.  28,  117),  by  briiiging  two  cape  oem^ 

roeauH  of  nsbenttos  into  tbo  circuit  of  a  voltaic  bsttery, — the  peali<« 
vataiuing  nitrate  of  limo,  aud  the  negative  oup  wmlor, — wkwMpMtb 


^       ^  ~  roeauH 
^^  vatai 


crystals  of  lime  are  ddpositetl  on  the  wire  of  the  negatire  cup;  or  more 
readily,  according  to  Gay-Lussoc  (A  mi.  Vkim.  Pkt/t.  I,  334),  by  placing  a 
Teasel  coutainiog  lime-water  and  aouther  cuntainiiig  oil  uf  vitriol  under  a 
fflaM  jar,  closed  at  bottom,  the  oil  of  ritrio)  being  renewed  as  ufton  ue  it 
becomes  mturated  with  water. 

Tliu  h/drato  obtained  by  filaking  lime  has  the  form  of  a  fine  white 
powder;  the  crystallized  hydrate  foima  transparent,  regular,  six-fided 
pri«me,  perpendicularly  truncated,  and  cleaving  parallel  to  the  terminal 
focea  ;  aho  six-6tded  tables,  often  cleaving  in  planes  parallel  to  tbe 
latent  I  faces  of  a  rhomboid.  (Oay-Lussac.)  It  loses  its  water  at  a  luw 
red  heat,  but  without  fusing.  In  the  air  it  absorbs  carbonic  acid,  bj 
ivfaich  the  crystals  are  roudurcd  opaque. 

»CilcuUtion.            Dalton.          Benelias,          Gst-Ldsuc,  LsTOuder. 
Crystals. 

OaO   28         75'67             75             757  to    755             76-25  77-7 

HO 9         24-33             25             24-3   „     24-5             23-75  223 

CsO.HO....    37      lOO^OO  100  lOO'O  „  100^  10000  lUOO 

ff.  Lime-water.- — Slaked  lime  is  stirred  up  in  water,  and  the  liquid 
filtered  out  of  couta^t  of  air.  Aa  native  carbonate  of  lime,  from  what- 
ever  formation  it  may  be  obtaiaed,  contains  potasb  aud  aoda  salts,  ibo 
water  with  wliich  the  flaked  lirne  is  lirgl  treat-ed  always  takes  up  potaKh 
and  soda  in  the  caustic  state  auil  in  the  form  of  sulphates  and  chlorides. 
The  water  is  thereby  rendered  moro  alkaline  to  tbe  taste,  and  uicro 
powerful  in  its  action  on  vegetable  colonrs;  anri  ibo  formation  of  nirhonato 
of  limo  on  it«  surface  by  exposure  to  the  air  likewise  takes  place  nioro 
slowly  than  with  pure  lime-water.  In  order  therefore  to  obtain  pure 
lime-water,  milk  of  lime  must  be  first  stirred  up  with  water;  the  solutinn 
decante<l  after  subsidence,  and  the  undissolved  hydrate  of  lime  mixed 
with  a  fresh  portion  of  water,  aud  filtered.  (Kuhlniann,  Ann.  Phartn.  38, 
48;  A.  Vogel, »/.  pr.  Cftem.  25,230.)  According  to  Dalton  {Si/sttm,  2, 
231),  lime  dissolves  in  778  part*  of  water  at  Id'U'j  in  972  part*  at  ,')4  4"*; 
and  in  I27IJ  parts  at  lOU";  Hccording  to  Phillips  {Ann.  Phil.  17,  107),  in 
05ti  partet  of  water  at  0  ;  in  7.^2  parts  at  ITrS  ;  aud  iu  12S0  parts  at 
100'^;  henco  lime-water  »ituratcd  at  0'  deposit8  at  100^  a  contiidernblo 
quantity  of  hydrate  of  lime  in  small  crystals.  (Phillips.)  SOOO  parts  of 
lime-water  saturated  in  the  cold,  mixed  with  1000  parts  of  water,  deposit 
ftt  100"  one  part  of  hydrate  of  liirio;  but  with  2000  parts  of  water,  only 
0-075  part«,  m  the  form  of  a  slight  cloud.  When  the  boiled  lime-water 
is  allowed  to  cool,  the  precipitate  formed  by  boiling  is  not  redit^&olved  to 
any  perceptible  extent.  (Gralmm,  Phil,  ilarj.  Ann.  2.  23.)  %  According 
to  VVittetein  {Jitpcrt.  PnartH.  I,,  182),  one  part  by  weight  of  limo  dis- 
solves in  729 — 733  parts  uf  water  at  ordinary  temperatures,  aud  in  1310^- 
1350  parts  of  boiling  water:  he  aUn  linds  that  the  deposit  which  Gcttles 
down  when  lime-water  is  exposed  to  tho  air  consists  of  COa,  C0\  % 

Lime-water  is  colourless,  with  a  sligbily  alkaline  and  acrid  taete,  aud 
becomes  covered  in  the  air  with  a  film  of  carbonate  of  lime. 

Jiilk  of  Lime  and  Cream  of  Lima  are  mixtures  of  bydnie  of  lime  and 
lime-water  of  different  degrees  of  thickness. 

b.  With  acids  time  forms  the  LiME-f^ALTS.  The  insoluble  calt<  of  this 
daaa  were  formerly  calleJ  Setnntes.  LiiiuvHilts  are  colourless  if  tho  acid 
itself  is  colourless;  they  have  a  lower  specilic  gravity  tlinti  tbcfalis  of  baryta 
and  strooliai  aud  an  acrid  ta«to.   A  few  only  of  the  litnC'Solts — tho  hyaro- 
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clilorate  more  especially — wben  heftt«d  in  the  blowpipe  fl&mo  ot  fU' 
nam  wire,  impart  a  red  colour  to  the  flame,  similar  to  tb»i  wodoCM  kj 
bydrochloratc  of  etrontia,  but  \esa  intense.  The  colour  dtnppean  ■« 
[iioon  as  the  salt  becomes  dehydrated;  when  chloride  of  barinra  is  mtxni 
vith  the  clilorido  of  calcium,  the  red  colour  ts  not  produced  at  aU.  Alco- 
hol burned  on  soluble  lime-salts  exhibits  a  red  flame,  as  with  alt*  ti 
■trontia,  but  tinged  with  yellow.  Lime  prodnces  salts  nearlv  or  >)t:" 
in(H>lublo  in  water,  with  almost  the  same  acids  as  baryta  and  sUtit. 
These  salt*,  however,  dissolve  readily  in  hydrochloric  and  nitric  *: 
except  the  sulphate  of  liiuo,  which  is  but  slightly  soluble  in  these  sr 
The  aqneoua  solution  of  a  lime-salt  gives  a  precipitate  of  bydrate  of  tim 
with  caustic  potash  or  soda,  but  not  with  atninonia.  White  precipitiba 
easily  soluble  in  hydrochloric  acid,  are  also  prodnccil  with  moaoaii*^ 
Bate,  bibomtCr  dipbospliate,  diarscmite,  or  diaroeDiate,  neutral  tartrate,  tr 
citrate  of  soda.  Bicarbonate  of  puta«b  gives  no  precipitate  with  diliM 
solutions,  except  with  the  aid  of  lm:it.  Sulphuric  acid  doe«  not  preeipilBU 
a  moderately  ailutc  solution,  or  prodocca  needles  only  after  a  eonMer- 
able  tiuio,  especially  uu  tlic  addition  uf  alcohol;  but  in  more  oonoentitltl 
solutions,  it  forma  a  much  more  voluminous  precipitate  than  Mrith  bofjli 
or  ^troittin-salls.  VVIicn  a  suit  of  llnio  U  precipitated  bv  a  qoaatilj^ 
sulphuric  acid  not  suflicicDt  for  complete  saturation,  tho  fiitnite  rmwis 
solution  of  a  baryta  or  strontia-salt  turbid,  because  it  contains  solphitflif 
lime  in  ttolulion.  If  the  precipitated  sulphate  of  lime  be  well  wvAedial 
boiled  with  a  large  quantity  of  water,  tho  filtrate  likewise  gives  a  divl 
with  salts  of  baryta  ur  stroutia,  and  alao  witb  oxalate  of  ammonia  or  pi- 
ash.  Water  saturated  in  tho  cold  with  sulphate  of  pota»b  ifivos  no  inT 
diate  precipitate,  even  in  the  concentrated  solution  uf  a  lime  salt.  Tof- 
state  of  Boib  separates  lime  from  its  salts  completely,  even  when  tbe  adiu 
somewhat  in  excess.  (Anthon.)  Oxalic  acid,  and  more  especially  it*  *al>- 
btc  salts  throw  down  from  salts  of  Umo — even  when  largely  dilutw^-* 
white  luiwdcr,  somewhat  soluble  in  hydrochlorlu  and  nitric  acios,  bntslawrt 
insoluble  lu  acetic  acid.  Nitrate  of  lime,  dissolved  in  the  pmportionof  aa* 
part  of  lime*  Ui  25,000  parts  of  water,  gives  witb  neutral  Mxalate  of  aoia^ 
nta  and  witb  dijdiosphitte  of  .-wda,  a  moilcrate  precipitate;  with  carlfotsb 
of  sodn,  a  slight  cbmil,  ap|tearing  only  ufier  the  lapse  uf  flvo  ninaiM' 
Willi  60,000  piirtM  uf  water,  the  proriiutato  produced  i>y  the  first  two  silk 
is  scanty,  au>l  llie  cloud  with  carbonate  of  soda  very  rili^hl.  appeafilf 
only  after  a  cnntiiderablu  time.  With  100,000  parta  nf  water  aa  malw 
cence  is  produce<l  by  the  first  two  fialts  after  live  minutes;  by  carfaoailt 
of  soda,  after  a  long  while,  a  scarcely  perceptible  opalescence.  Wilk 
200,000,  400,000,  and  800,000  parts  of  water,  pho.<iphate  and  cmrfaoaili 
of  soda  oeaM  to  proiluce  any  effect;  oxalate  of  ammonia,  on  Um  uMWliliy^ 
after  5,  and  8,  or  16  minuter,  produces  n  HlightopaJe«cence«scarodlypMi^ 
lihlc  with  the  last-nicntioaedaegree  of  dilution.  (Lassaigne,  y.  CSkn|.JfMl, 
526.)  Oxalate  of  ammonia  produces  an  immediate  clund  in  a  •olilioa  sf 
chloride  of  calcium  containing  one  pari  of  lime  in  400,000  parts  of  valv. 
(Hnrling,  J.  pr.  Chnn.  22,  60.)  Only  the  nioxt  oonruntraled  lime  w^ 
tions  yield  a  white  tlocculcnt  precipitate  with  ferrucyanide  of  polaift«i. 
and  a  crystalline  precipitute  with  itMlate  or  succinate  uf  soda,  the  (■tt' 
appearing  after  some  time.  Tho  following  reagents  give  nu  prrcipitiia 
even  in  tho  most  concentrated  lime  solutions:  perchloric  acid,  % 
fluusilicic  acid,  sulphide  of  hydrogen  and  ammooiuni,  neutral  chr 
and  biclirnmate  uf  jiuta^b,  and  ferridcyanide  uf  potassium.^LioM  1 
forms  double  salts. 
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e.  With  some  i>£  tbo  earths,  forming  minorals,  gl&ss-fluxes,    nud 
uuaele. 

d.  With  some  oxides  of  tlio  heavy  metals,  as  with  oxido  of  lead. 

e.  With  cerLain  organic  uubiituucea. 

B.     Pehoxide  op  Calcium. 

Freparerf  only  in  the  form  of  hydrate,  which  falls  down  in  very  fine 
deSj  when  lime-water  is  mixed  with  aqueous  solution  of  peroxide  of 
Rfdrogea,  or   in  eicesa   with  nitrs.te  or  hyJrochlorate  of  peroxide  of 
^drogen.  (Thtnard,  Ann.  Chim.  Phjs.  8,  313.) 


Calcitth  akd  Carbon. 

A.  Carbonate  of   Liuk. — a.  Diearbonate, — Neutral  carbonate  of 
De  exposed  to  a  moderate  red  beat   \osea  only  about   hntf  its  acid, 
boroughly  burnt  lime  placc^l  between  slightly  ii^iiited  eharcoal,  reabsorbs 
half  the  carbonic  acid  which  it  has  lost.     This  compound  loses  all  its  car- 
bonic acid  when  strongly  igniteil  (cunlrary  to   the  statement  of  limc- 
Dmers,  who  mamtuin  that  lialf- burnt  lime  cannot  be  perfectly  burnt  by 
uluequent  ignition),     li  eflcrvesces  and  evolves  consideruble  beat  vrith 
cida,  (Kucbs.)     Burnt  lime,  heated  to  whiteness  in  a  jHircelaitt  tube 
brouirh  which  carbonic  acid  is  pasaed,  absorbs  carbonic  acid  at  the  very 
aperuture  at  which  carbonate  of  Hme,  if  ignited  alone,  would  give  up  its 
cidj    it   bccome.^  more  solid,    no    longer  Blakes  when  raoii»tened  witli 
btcr,  and  eSorvesccs  stron^^ly  with  acids.  (Fetzboldt.)     It  has  not  yet 
en  determined  whether  dicarbunate  or  simple  c&i-bonate  of  lime  is  pro- 
duced by  this  process, 

Uifdrated  vUarbonatf. — 1.  Half-burnt  lime  does  not  slake  with  water, 
Qt  IP  hardened  by  it. — 2.  Dhintfi/rnfed Lime.     Well-burnt.  limOj  cxpoj?ed 
the  air,  increases  sensibly  in  weight  during  the  first  few  days;  iifter 
|thrce  months  it  ceases  to  do  eoj  and  is  then  changed  into  the  cf>mpound 
Dentioned  under  2. — This  compound  givcfl  out  much  heat  while  dissolving 
I  iiydrochloric  acid.     After  strong  ignition  it  leaves  burnt  lime,  which 
limbics  to  powder  when  put  into  water;  but  the  action  takes  place  slowly 
cd  without  sensible  rise  of  temperature.     It  is  therefore  a  kind  of  deau- 
rnt  lime.  (Fuchs,  ro*^^.  27,  601.) 

Anhydrou*.                                                         Hjdntcd.  FurliK,  2. 

-«.     fi6         7I-79         2C«0 5G         Cf37  fi-JH 

..„.„.„.     22         28-21         COa „ „ 22         25*2!)  2t  0 

HO  ....„ 9         1 B-34  12-2 

CiO. C0»   ....     7B      10000        ciTo.HO  +  CaO.CfV       87      10000        100^ 

6.  Monocarhonate. — Found  abundantly  in  nature  iu  the  form  of  calo- 
ar,  marble,  limestone,  Htaluclitic  limcHtono,  and  clialk;  aUo  in  oyster 
bells,  egg  shells,  buucK,  B<c.   .Anhydrous  lime  does  not  absorb  carhonio  acid, 
ven  after  exposure  to  the  air  fur  a  week,  provideil  no  water  has  access 
'  tt  (Schecle.)     Lime-water  and  hydrate  of  lime  attnict  it  with  great 
hvidity.     This  salt  is  obtained  in  the  purest  state  posftilile,  by  dissolving 
nited  oyster  sheUs  in  hydrochloric  acid,  precipitating  tbo  phosphate  of 
llmie  by  ammoniA,  tillering,  precipitating  with  carbonate  of  anunonia,  and 
vafibing  thoroughly.     It  can  be  obtained  in   the  cryslallitie  fonn,  by  a 
method  fiimilar  to  tluLt  cnipluycd  for  carbonate  of  baryta.  (III.  139^  (^Z(k^^ 
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CarboiiBte  of  lime  is  dimorphous,  and  crygtallije*  m  the  fmy  of 
Cftlciipar  iLiitl  Arniguiiite.  TIip  cryeilalliue  system  to  whicb  Cutofir 
bcloni^  is  the  rhoinbobcilral,  F'uj.  Ml  (the  primitive  foiin  Is  the  oVitiM 
rlioinEobedron),  137,  13S,  139,  140,  142,  143,  146,  14",  U8,  140,  UO, 
151,  152j  154,  and  .^unie  tiundred  otber  forms,  among  which  arc  nuf 
acute  and  obtuse  rliombobedrons;  j-"  :  r*  in  Fig.  141  =^  104"  2S'  40";  *^ 
:  r»  or  7*  =  73' 31'  20;p  :  r  {Figs.  137  and  139)=  135';  r  :  «=  IfT' 
45'  40";  r  :<r=  135^;  «  :  «  or  »  :  <r  —  120  :  ^  :  ^'  (Fiff.  147  and  MM 
=  144"  20'  26",  and  bo  on.  (Hau^.)  Easily  cleft  la  the  diiwtioB  rf 
the  r-«urfacc«.  {Fi^;.  141.)  Sjtecific  gravity  of  Icvland-sfpor  (douUi 
refracting  spar)  =  2717  in  vacutj  ^Le  Roycr  «  Dumas),  =:  2721  (Mob}, 
^  2-75  (Neumann);  of  tbo  most  acute  rhonibohedron  of  culc9pat  = 
2  6987;  of  the  iuf.J*-iatcly  acute  rhombobuJron  {Fig.  141)  =  2.700;  of  ik 
most  obtUBO  =  270e4.  (Karsten.) 

The  icrytilala  of  ArratfonUe  helong  to  the  right  prismatic  srstcm.  Ftf. 
54  (primary  form),  55,  and  other  furrae;  f  :  k  =  10"''  49';  m  :  ■'  =*V 
4';  u  -.1=  122'  2'.  (Hany.)  Sp.  gr.  =  2'931  (Moba),  =  2-095.  (Bw- 
thaupt.)  Whpn  gently  heated,  it  becomes  opa^fue  wiihoat  Iom  of  weight; 
throws  out  L'auJiflower-like  excrf^8cc^ccA,  and  crumbles  to  powder;  Incuh 
the  Atoms  take  up  a  new  arrangement  and  unite  in  the  form  is  iriM 
they  exist  in  calc«par.  (BerzoliuM,  Mit«cher]icb,  Fo^.  SI,  157.) 

Tbo  artificially  prepared  salt  generally  has  tbo  form  of  a  while  powte, 
consisting  of  eninll  crystals,  which  tako  the  fnnn  and  «peeifie  gravitrif 
calc8par  or  arrngonite,  according  to  the  circumAtancoa  under  wbichtW 
are  produc-cd.  (L.  100,  101.)  Both  natural  and  artificial  carbonat*  i!f 
lime  may  be  fuaed  to  a  tine-grnined  mans,  consisting  of  rryi*tiilfl  of  «!► 
spar  and  resembling  morhle,  by  being  strongly  prceeod  into  a  crudWh 
and  exposed  to  a  strong  heat;  the  loss  of  carbonic  acid  often 
to  only  ouc  per  cent.  (Hall,  Biichnlt,  A*.  Gehi.  \,  271.)  Carl 
lime  is  tasteless,  and  has  a  slight  alkaline  reaction  on  Tegetable 
Marble,  chalk,  or  arragonitc,  in  fine  powder,  turns  reddened  Utmw 
and  violet  juice  green.  (Laugier,  ./.  C'him.  Med.  9,  225;  PleiacJil, 
I'Ays.  V.  \V.  5,  54.) 
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D  ngnifias  loeland  spar;  M,C)^rrara  marble;  K,  arii6eialc»rbooatrnf  Itva 
Amgunite  generally  contain*  from  I  to  4  percent,  of  carhoBaLe  of  stMaH 
(Slrumeyer,  ChIo^ucM.  dcr  MiH(ruUc6rptr,9%)t  and  mure  rarely  3  to  4pt 
cent,  of'carbonato  of  lead.  (Bottger,  Karsten,  Pngij.  47.  487;  4M,  3J1) 

Carbonate  of  limn  is  tlecomposcd  at  a  fall  red  heat  into  lime  and  ■st' 
bonic  acid;  if  vapour  of  water,  or  any  other  kind  of  vaponr  or  gat  feai 
■Mviqg  to  it,  a  lower  toniperaturo  will  suflice.      If  it  be  bealad  ia  * 
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tabe  tai  it  begins  to  evoire  carbonic  acid,  the  lieat  (lien  lowered  till  the 
(volalioQ  almost  ceoees,  and  vnpour  of  water  pasJiod  ttirough  the  tuho,  tho 
erolation  of  carbonic  acid  immediately  recommences,  hut  is  iirrestcj  as 
often  as  the  current  of  vaponr  is  cut  olT.  TIio  a<|iiPous  vapoor  drirra 
out  lh«  atmoephure  of  carbonic  ncid  f^s  which  aurrounda  the  carbonate  of 
lime;  and,  hy  its  prossare.  hinders  the  evolution  of  carbonic  acid  [or,  arrnrd- 
ing^  to  the  other  view  (I.,  21,  32,  and  123,  12C),  the  adhejsioa  of  tho 
aqueous  rapour  to  the  carbuiiic  avid  gun  favours  ilo  evolution].  A  cur- 
rent of  air  acts  in  the  same  manner  as  Kleani.  Moialeiilng  tho  lime- 
stone with  water,  however,  does  not  accelerate  its  burning,  but  rather 
r(!tards  it  and  wastea  the  fuel,  because  most  of  tlic  water  evaporates 
before  the  evolntion  of  cnrbouio  acid  commences.  (Gav-Luseac,  Ann, 
Chim.  Phys.  63,  219;  uhoAnn.  I'harm.  22,  52;  alsoX/tr.  CV/^m.  11,  2-14.) 
A  mixturo  of  equal  parts  of  carbooalo  of  lime  and  powdered  quiirtx, 
exposed  to  a  white  heut  fur  three-quarters  of  an  hour  in  a  looi^ety 
Oovered  crucible,  yields,  after  bein^  moiateued,  u  highly  iilkaliue  nia«dj 
from  which  hvdrochloric  acid  dissolres,  together  with  the  lime,  a  largo 
quantity  of  silica  which  bad  combioed  with  the  lime.  But  when  the  Hime 
mixture  is  put  into  a  strung  wruught-iroii  bottle — tho  bottle  Wing  com- 
pletely filled  with  it,  and  closely  screwed  down — and  exposed  for  an  hour 
ud  a  half  to  the  beat  of  a  bluck-sniith's  forgo,- — a  greyish  white  jiowder  is 
obtained^  which,  when  moistened,  scarcely  reddens  turmeric,  ana  dissolves 
h  hydrochloric  acid,  with  rapid  evotntiou  of  carbonic  acid,  leaving  nearly 
■11  the  quartz  behind.  (Petxholdt,  J.  pr.  Cheni.  17,  464;  compare  Vol. 
I.,  128.)  2  parts  of  powdered  carbonate  of  lime  disposed  in  alternate 
layers  in  a  gWss  tulie  with  one  part  of  sodium,  and  heated,  yields  with 
vivid  inflammation,  a  black  mass,  which  leaves  a  residue  of  carbon  when 
treated  with  hydrochiortc  acid.  (Gay-Lnssac  &  Thonard,  ^«fcAf;c/*.  1,  3G4; 
Dobereincr,  A.  lit:  Arch.  18,  155.)  A  coneentmted  pnhuion  of  potash 
vithdrawa  carbonic  acid  horn  lime.  (Liebig,  Fogg.  24,  3C*;.)  Carbonnto 
of  lime  disBolves  in  aqueous  solutions  of  ammouiacal  saltJ',  and  \\:^s  readily 
in  Malts  of  potash.  Carbonate  of  lime  just  proripitnted  (aniorphoiis),  dis- 
wlves  easily  in  a  cold  concentrated  solution  of  salammnniuc:  butafler  bein^ 
precipitated  24  honrs,  it  dismdves  with  difficulty;  pulverized  calcspar  or 
marble  is  still  less  soluble.  These  soluticurs  become  turbid  in  tho  air,  but 
do  not  deposit  the  whole  of  the  lime  wbirli  they  contain.  (A,  Vogcl,  J. 
jrr.  Ckem.  7,  453.)  Recently  precipitiited  cnrbouatc  of  Ume  is  reatlily 
ulahle  in  an  ajqueous  solullou  of  carbonate,  sulphate,  hydrochloratei 
nitrate,  or  succinate  of  auimonia;  the  solution  in  tho  lirst-mentioned  salt 
Womes  (urbid  immediately  (one  part  of  limc-ealt  requiring  for  perma^ 
lint  Mlution,  65,246  parts  of  carbonate  of  ammonia);  the  solutiou  in 
the  othen  remains  clear.  When  the  precipitated  oarhoniite  of  limo  \xm 
usomed  a  crystalline  form  from  long  standing,  it  gives  only  turbid  solu- 
tiooa  with  the  above-mentioned  salts,  even  with  the  aid  of  heat.  (Witt- 
itein,  Jirpert.  57,  IS.)  One  atom  of  carbonate  of  limo  boiled  in  water 
for  a  considerable  tim«  with  one  atom  of  sal-ammoniac — tho  water  which 
evaporates  being  constantly  renewed — is  almost  entirely  dissolved,  with 
eroiutioQ  of  carbonate  of  ammonia,  the  solution  ultimately  retaining  hut 
a  imall  qaantilr  of  ammonia.  (I).  Smith.)  Lime-water  rendered  turbid 
liy  carbonic  aciil,  again  becomes  clear  on  tho  addition  of  sulphate  of  pot- 
ash or  chloride  of  potassium.  (G.  Mor^-eau)  In  pure  water,  carbonato 
of  lime  is  but  very  slightly  soluble;  but  dissolves  raoro  readily  in  cold 
water  than  in  hot.  ^  Frescnius states  (Aim.  Phann.  .^!>,  1 17),  that  one 
fart  of  carboDat«  of  Umo  is  soluble  in  6ti34  parts  of  boiling  w&taT,%'ui 
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only  in  10^601  parts  of  water  at  ordinary  teinpcrsturc«.  IT  Tlie  tolstiai 
haa  a  alight  alkaline  reaction.  Water  boiled  with  {vounde'i  marlile  a 
cbalk  turns  reddened  litinud  bine.  (Laagicr,  Plei^chl.)  If  lini#-w&t«r  « 
precipitateil  witli  a  riuaiitily  of  carbonic  acid  le$a  than  sufficient  for  mt»- 
ration,  tho  filimto,  wbcn  boiled  out  of  coataot  of  air,  deposits  ma  rnddilMWl 
quantity  of  carbonate  of  llinc.  (A.  Vogolj  <SeAw.  33,  207.) 

Bydraied  Carbonate  of  Lime. — %  Found  native  by  Scheezer  (, 
58,  3tJ2),  in  a  runulug  etreain,  in  the  form  of  email  rbombohadxml 
which,  after  dr^Hng  between  folda  of  bibulous  paper,  contained  48  per  ooL 
of  water,  the  remaining  portion  conBisting  of  carbonate  of  lime  wiA 
Buiall  quantities  of  mngnc«ia,  »ilica,  alumina,  iroD^  and  organic  BttUo. 
The  formula  for  this  compound  would  be  CaO,  CO'  +  5Aq.  i"  1.  TV» 
liquid  obtained  hy  boiling  about  one  part  of  linio  and  3  parts  of  sapa  m 
6  parU  of  water — after  cx|>oauro  to  tho  nir  for  some  nioatba  inacaU 
place — depositif  crystals  which  may  bo  waslicd  with  cold  water.  Sbidv 
TceultH  are  obtained  with  aolutiuns  of  lime  in  sugar  of  nntk»  gum,  or  ittid 
water.  (Pelou^e,  Ann.  Chim,  J^hys,  48,  aOI ;  also  Poff^.  24,  573;  all* 
Ann.  l*harm.  2,  228.)  2.  A  solution  of  lime  tn  augnr  and  water, cif wl 
to  the  Influence  of  a  galvanic  battery  of  12  pair  of  plates,  dcp<uiudi 
same  crystals  on  tho  positire  platinum  electrode.  (Uccquerel.)  3.  latb 
c-apner  tubt^  of  a  pnmj),  cryfitoiB  uf  tbo  same  kind  wer«  deposited  frnn  tit 
gpnng  water.   (Prince  of  Salm-Horatmar.) 

Very  ncnte  rhonibohedrons,  of  specific  gravity  1  783;  (artilw 
(Pelouec);  rhombic  [irifintH  witli  dihetlral  ttumniitH,  tuA  in  arrwooitr, /i^ 
54;  u  :  u  =:  H3  to  H4°  nearly  (Dccquerel);  irregular  flix-sided  praat  tf 
epecific  gravity  1*75.  (Salm-Horetnmr.) 

Tho  Kiilt  dried  in  tho  air  is  roduced  to  a  paAty  consistcnoe  by  mbbutf 
in  a  niorlar,  but  again  becomes  dry  if  the  operation  be  lone'  contino*!; 
it  bccotnca  opaqnc  iu  tho  air  at  a  temperature  above  19',  and  crainblaU 
a  white  powder;  under  water  it  remains  nncbang(>it  IkOow  I7-.5';  W 
close  upon  11*',  it  crtinihles  to  the  earac  white  powder.  (Salm-Horstnu) 
It  lo.sc^  ltd  water  between  20^  and  30^,  and  becomea  doughy;  bat  bciov 
20^  it  remains  unaltered  In  tho  air.  In  water  or  ether  at  30°  it  mm* 
hXw  to  a  fine,  chalky  powder.  Boiling  hydrated  alcohol  witMnvi 
the  wutcr  from  it  entirely;  hut  boiltng  absolute  alcohol  dcprirci  it 
of  only  2  atomt*  of  water:  tho  crystalit  do  not  lose  their  form  io  tUi 
proceHK,  but  become  dittintegrated;  and  if  dried  at  5°  stiU  retail  94^ 
per  cent.  (3  At)  of  water;  when  exposed  to  the  air,  they  rapidly  flfl»' 
rence,  (Pelonic.) 

CiklcuUtion.  Fck>niP.  S«lB-lIorttrt; 

COa „    23    ....    231fif       •"         "*'  JH-M 

5H0 ™....     45     ....     47-37         ....         4708         ^„  47-M 

ImpunticB    „.  3-Sfl 

C*0.  CO»  +  5Aq,       95     ....  10000         ~.        ItMOO  9tt^ 

C.  Acid  Salt. — Carbonate  of  lime  dis^toWcs  in  aqueous  aolatia  ^f 
carbonic  acid.  Saturated  lime-water  is  rendered  turbid  by  carbonie  tfJ 
gu;  bat  CD  passing  more  of  the  ga4  through  it,  the  o[moity  nr»rly  fi^ 
appears;  more  water,  huwevor,  muMt  l>e  addofi  tn  order  to  obtain  ■  f•^ 
fucUy  clear  solution.  Bicarbonate  of  ammonia,  potash,  or  6vda  \>ntt^ 
tatet  I  i  me -sal  19 ;  but  Ics4  completely  in  propurlion  as  the  ijuantity  ofwiM 
present  is  greater.  ( Val.  Rose,  y^,  Gthl,  3.  A48.)     This  comjiouDd  rv«iika 
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litmus,  bat  turns  logwood  and  mallows  blue,  and  tumterio  or  rhubarb, 
brown,  even  when  the  carbonic  at-id  is  in  largo  exrefrw  (Mnrvftau,  Dalton, 
?hff,Sckw.  34,122).  It  turiia  reddened  litmus  blue.  (Pleischl,  ZW/wAr. 
/'Ajn.  ».  W.  o,  57.)  When  free  from  excess  of  carbonic  acid,  it  toma 
litmus  and  nialluwit  blue,  biil  doew  not  redden  tumioric;  with  excess  of 
carbonic  acid  it  turns  mallows  blue,  but  litnioj  red.  (Gni.)  It  evolves 
carbonic  acid  by  exposure  to  the  air  or  when  heated  to  the  boiling  jwint, 
moDocarbonato  of  lime  bciog  precipitated;  BoUer  incru^ation$  {Ka- 
ttUlein), 

Calcium  a»d  Borov. 

Borate  ot  Lime.— Borax  g-ircs  with  lime-wator  a  white,  ta^tolesa 
precipitate  difficultly  sulublc  in  water.  (Borgman,  Ojiuse.  3,  ;i{{3.)  Borax 
precipitates  fiolutionp  of  limc-E<alt«  when  not  too  dilute.  When  a  solution 
of  borax  is  added  to  a  warm  solution  of  chluride  of  calcium,  the  precipitate 
fi«t  formed  always  rc-dissolvefl ;  with  a  large  quantity  of  borax  Bolulion 
it  reiuaiua  permanent,  and  uuileH  together  in  u  soft  mu&9.  (Berzclius.) 
The  precipitate  fuses  in  the  fire  to  a  gla*is.  It  is  scarcely  soluble  in  pure 
tnkter,  but  readily  di^olves  in  water  containing  eal-ammoninc  or  chloride 
of  calcium.  Scx-buntln  of  jaitaiih  nUo  precipitates  ]Jnie-t>aU4'.  (Laurent.) 
Ppjbably  the  borate,  hibonite,  ami  sexboratc  of  lime  have  yot  to  be 
flutinguished.  The  precipitate  wliich  nitrate  of  lime  give^  witli  borax 
isliborate  of  lime,  and  has,  acconling  to  Tiinuennanu  (Ka^tn.  Ardi.  20, 
50),  the  following  coni|Mwition  : 

Ignited.  TilDDeiTDBnn. 

C«0_ 2fl'0    ....       ZBM       3017 

230" 69-6     ...       n-31       69H.'i 


C«0,2B0*    97-6 


lOO-OO 


c»o 

SBO» 

HO  


Dried  in  the  air. 
fld-0    ....      2627 
G9-6    ....      6&*39 

90     ....         8-44 


100-00 

TUnnemutnn. 
...       264 
...      61-! 
...      12-5 


HO 


106-6 


100-00 


100-0 


izite  also  appears  to  consist  of  borate  of  lime.  ( Vtd.  Q,  Rose, 
f.  33,  253;  and  39,  321.) 

^^  Cai^dm  a2(d  Phosphords. 

A.  PnospniDB  of  Calcium. — Formerly  called  Phosjyhurft  of  Limr. — 
Ohuined  mixed  with  [>hoj»phate  of  lime,  by  bringing  together  phospho- 
rus and  lime  at  a  low  red  beat.  According  to  Duma-s  {Auti.  Chim.  }*hys. 
33,363),  28  parts  (I  atom)  of  red-hot  lime  take  up  at  moat  10  parts 
[\  atom)  of  phoaphoru.*!.  Since,  however,  acconling  to  H.  Rose,  nn  ail- 
mixture  of  uucombined  lime  is  scarcely  to  bo  avoided — because  the 
cyTiipound  again  loses  part  of  it*!  phosphorus  when  too  strongly  heated — - 
ve  may  perhaps  assume  that  8  atoms  of  lime  re(|uirc  0  atoms  uf  phos- 
|>l)onLs  for  complete  saturation.  The  following  formula  would  coincide 
vilh  this  supposition: 

^b  8CaO  +  or  =  3C>0.c?0*+  SCaP. 

^H    One  part  ol 


One  part  of  dry  phosphorus  is  placed  at  the  closed  end  of  a  glass  tube, 
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imd  5  parts  of  well-burnt  lime  id  rawll  pieoM  in  the  middle  :  tbU  |i» 
tioD  of  tlic  tube  is  gently  ignitod,  luid  wbeo  the  limo  is  ai  ft  lov  nk 
beat,  tbt  [}bMjpliurua  ib  niadti  to  boil.  The  rapour  of  ibo  pboipfaorwif 
abttorbed  by  the  liino  wUb  vivid  iucandeKenoe.  (Peatsoo.)  Vod  Mni 
projects  phosplionu  into  a  beat«d  gUs0  fluk  containing  powdered  baa 
The  rariety  which  contains  the  larj^r  quantity  of  iibospiionu  14  UmI, 
but  hue  no  metallio  lustre;  that  vbicb  containa  ihe  smaller  qaastit^  ii 
reddish' brown.  The  black  variety^  when  gently  ignited  cnt  el  eoMMl 
of  air,  luscii  part  of  it#  phoephorus^  and  is  oonvcrtod  into  the  bteei: 
in  an  atmosphere  of  hydrogen,  tbe  cbon^  takca  place  at  a  much  low 
tcmporature.  Both  varieties  loee  all  their  phAspborus  at  a  stroBg  rW 
beat,  and  leavo  pure  lime.  (H.  Rose,  Poffr^.  12,  543.)  Thi£  ie  an  iivtnei 
of  reciprocal  affinity  arising  from  the  increasing  affinity  of  br^C  for  pfcai> 
phoros  at  a  higher  temjteratara.  The  mixture  bums  vben  beated  io  lb 
air  attd  fomie  phosphate  of  lime.  It  eaases  bypoehloronfl  aeid  pt  H 
explode  at  ordinary  t«mperaturee,  and  is  converted  1^  aqneooa  hnocU^ 
rouB  acid  into  phosphate  of  lime,  with  evnlntion  of  chlonnp.  {Burl) 
In  a  current  of  chlorine  gas  it  yields  pont&chloride  of  pbosphoms^  ehloridt 
of  calcium,  phosphate  of  lime  and  free  lime  (previously  contained  m  'it 
mixture).  (UumR«,  11.  Rose.)  Heated  in  a  fl[i«k  with  excess  of  sulphv, 
till  all  tiio  sulphur  which  does  not  enter  iDto  combination  is  volaiiliivift 
leaves  salpbido  of  calcium,  phosphate  of  lime,  and  sulphate  of  ttine  (tlM 
last  is  produced  hy  tbo  action  of  the  free  Hme  on  the*  sulphide  9t  9^ 
oiuni;  H.  Hok.)  With  water  it  is  decomposed  with  violeot  effervMMMt 
into  spontaneua^ly  inHaiiiiiuible  phot«phu retted  hydrogen  gat,  and  ^Jf^ 
phosphito  and  phosphate  of  linic.  The  mono|ihoHphide  of  c^lcinm  am»mU 
to  l>e  present  in  the  cnmpouudj  together  with  phosphate  of  lime,  iisri- 
dently  decomposed  thus : — 

8C»P  +  5HO  -  2C«0,P0  +  PH». 

The  mixture  decomposes  slowly  in  the  air  in  nreoisoly  tbe  bom 
manner,  emitting  phosphurotied  hydrogen  gas.  Witn  eoncentiMsd  kr* 
d roch lor ic  acid  it  deposits  phosphorus,  and  evolves  difficultly  inflamsMM 
phoBphurcttcd  hydrogen  gas,  aometiuics  pure,  sometimes  rnntimifittr^ 
with  from  one  to  five  percent,  of  hydrogen  gas;  with  dilute  hydroeU^ 
ric  acid  it  yichia  pure  phosphurctteu  hydrogen  gas,  but  more  sMTtysD^ 
with  le«s  beat.  (Dumafi.)     I'os^ibly  in  this  maoncr  : 

3CaP  +  3HCI  =*  3CnC»  ■*-  PH'  +  2P. 

Powdere^l  lime  stirred  up  with  pboephorus  in  a  glass  flaJc 
temperature  of  ahout   l.'JO'',  yields  a  yellow  powder  which  inAamss  I 
taDfloudly  in  the  air,  thus  answering  (he  pnrpose  of  a  Batch, 
a  mere  mixture  of  lime  and  phofiphorus. 

B.  HvpopnoRpniTV  op  Likb. — 1.  Phoephoms  U  thrown 
in  small  pieces  into  boiling  milk  of  limo,  the  water  which  evap 
being  replaced  and  tbe  ebullition  kept  under  till  the  pbospbunu  bssA^ 
appMrea,  and  the  strong  nmrll  of  phosphurstted  hydrogon  gns  has  !*■■' 
off;  tbe  filtrato  is  then  freed  from  exeess  of  lime  hy  paaiing  mthttk 
acid  tbniugb  it;  tbe  acid  carbonate  of  lime  forme<l  is  nocoupOMid  bf  * 
gentle  heat;  aud  the  filtered  solution  e\*flporated  cither  la  vt"""  <^»*«4 
of  vitriol,  or  in  tbo  air  with  the  aid  of  heat.     Tbe  latter  r  ^if 

finer  e/yHlals;  but  these,  on  dissolving  in  water,  deiK>»it  a  ui.,ti  j-  rJ)V 
consisting  pvtly  of  phosphate  of  lima  (H.  Roee,  Po^.  f),  A64 ;  IS  71^ 
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Tbo  milkoflime  tsvery  apt  to  boil  over  with  the  pbospboms;  itmnst,  how< 
ever,  bo  kept  constantly  at  the  boiling  poiot;  bocanso  if  it  beallowe-d  to 
cool,  air  will  enter  the  vnunl  and  cxplndc  with  the  phospburctted  bydro> 
gen.  The  crystals  ar«  obtained  by  evuponition.  (WiirU,  Anit.  Fhartn. 
43,  322.) — 2.  PboBphtJo  of  calcium  J8  dcconipoaed  by  boiling  water- 
digested  for  BOTue  time — and  the  filtrnte  treated  with  carbotiio  acid,  &o., 
as  in  the  first  method;  the  crystals  are  obtained  by  alow  eraporation, 
(Bachnmnii,  S!titschr.  Pkya.  Math.  3,  24.) 

Colourlesi  rectan^lur  prisms  with  tenniiml  fiioes  obliquely  iuclined 
to  the  two  broad  lateral  faces;  efb^ily  cleft  in  the  direction  of  the  broad 
lateral  faces.  These  faces  have  a  atrong  pearly  lustre,  whereas  the  others 
which  are  less  emooth  are  of  a  glassy  lustre.  It  is  more  flexible  than 
gypeam.  (H.  Rose.)  It  bclonj^s  to  the  oblique  prismatic  svstein,  forming 
oblique  irregular  six-sided  prisms  (/'i^.  103,  without  the  m-ia/ce)  which  are 
permauent  in  the  air.  (Wurtz.)   Has  a uaueeous  bitter  taste.  (Bachmanu.) 

CryitoUueii.  Wuru.  Bacbmsoa.  H.  KoM. 

C«0.»..H 28-0    ....    3279  .......  3a-06  .».    81-7 

PO    „...,    «9-4    ....    46-13  45iJ4 

2110 lft-0     ....     2108  2100  -..     gOl     ■-,     IfiJC  to  22-16 

C»0,2UO,PO...     8i-4     ....  1001)0     10000 

The  crystals  analysed  by  Rachmann  were  dried  at  a  temperature 
above  100^;  lio  found  them,  at  the  same  time,  to  coutaio  34*8  per  cent,  of 
phosphorus  and  13'4  per  cent,  of  oxygen.  The  orysttLU  obtained  in 
vacuo  yielded  in  H.  Rose's  ex]>crimontii  22'18  percent,  of  water;  those 
obtained  by  onlinary  evapnnition,  little  more  than  18  per  cent.  Rone 
ffe£*rdfi  part  of  ihXa  n-ater  as  mecltanically  combined,  and  supposes  the 
ciystJLla  to  contain  only  lA  atom  of  chemically  combined  water. 

The  crystals  do  not  lose  any  water  at  300'.  (Wurtz.)  Heated  to 
redness  in  a  retort,  they  decrepitate,  evolve  water,  and  afterwards  give 
ofTspoutaueouiily  innaiumabSc  phosp burette*]  hyilrogen  ga.*,  whiclj,  tuwanis 
the  end  of  the  process  becnmes  difficultly  inflammable  from  being  piirii:illy 
decomposed  by  a  portion  of  phospborus  which  sublimes.  A  reddixli  kind 
of  residue  itt  left,  amounting  to  7097  per  cent.,  and  containing  2  atuiOM 
of  lime  with  rather  moro  than  1  atom  of  phosphoric  acid^  together  with  a 
fitniill  quantity  of  oxide  of  phosphorus.  (H.  Rose.) 

2(C«0,PO,2HO)  »  2C»0,  P0»  +  PH»  +  HO. 

That  rather  more  than  half  of  the  phosphorus  should  remaiu  behind  with 
the  lime  in  the  form  of  phosphoric  acid  is  accounted  for  by  H.  Rose,  on  the 
enppositlon  that  the  air  in  the  retort  causes  the  formatifin  of  a  portion  of 
phosphoric  acid,  More  than  1  atom  of  water  appears  also  to  be  de- 
composed; for,  according  to  \Turlx,  but  little  water  parses  over;  and  the 
pboij^ilmrctted  hydrogen  gas  evolved  is  mixed  with  about  an  equal  volume 
of  hydrogen,  which  at  last  comes  over  nearly  pure.  The  crystals  oxidized 
l»v  means  of  nitric  acid  leave,  after  ignition,  114*68  per  cent,  of  meta- 
pliosphate  of  lime.  (H.  Rose.)  The  salt  inflames  when  a  small  quantity 
of  fuming  nitric  acid  is  |M>ured  on  it;  detonates  with  a  mixture  of  ohlo- 
rato  of  potash  and  powdered  quartz,  and  instantly  reduces  nitnite  of  sil- 
ver. (Baehmann.)  It  is  soluble  in  0  purls  of  ctdd,  and  not  much  less  of 
bot  water.  (Wurtz,  H.  Ro^e.)  It  is  not  dissolvoil  by  strong  alcohol,  and 
very  sparingly  when  the  alcohol  is  dilute.  (H.  Rose.) 

C.  PipnospnrrB  op  Limc. — Separate*  on  mixing  an  aqneons 
•olution  of  phosphite  of  ammonia  with  chloride  of  calcium^  as  a  white 
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cryatallin©  crust,  but  not  till  after  some  time.  (K.  Rose.)     Cryst*lli»«« 

from  an  aqueous  solution  by  elow  evaporation.  (DulonK.)    When  iernil**!,  it 

evolves  pure  hydrogen  gaa,  with  a  trace  of  water,  ana  loaves  tliplioaphate 

of  lime  of  ft  browniaii  colour.   (II.  Rose,  Popg.  Q,  26.)     An  aqueous  boIu- 

,  lion  ia  docomposcd  by  boiling  into  a  precipitated  basic  salt  I  tripbofiphitot] 

■of  a  pearly  lustre,  and  a  diflicnltly  crystallixable  acid  salt  [monophoi- 

'phitelj  which  remains  dis-solved.  (Dulong.) 

Calcoktion,  accordioi;  to  U.  Kose. 

2CiO   56-0    .,    43-28 

PO»  MM    ... „-    42-81 

2H0 ^ 18-0     ^     13*91 


2CaO.  rO",  2tIO 


129-4     100-00 


D.  Obdikary  Fhosph.vtb  op  Lime. — a,  Tri-phorphate. — Bone  Earth, 
Animal  Earth. — Found  in  combination  with  chloride  or  fluoride  of  cal- 
cium in  apatite,  and  mixed  with  carbonate  of  lime,  &c.  in  the  atthca  of 
bones  and  iiuiny  (ttlier  atiiiiial  and  vegetable  hubslancea. — Preparation.—' 
1.  Chloride  of  cutciuin  mixed  In  solution  with  nmrnoniu  is  procipitjited 
by  diphosphAto  of  ammonia.  (Fu(;hs.) — 2,  Chloride  of  calcium  u  precipi- 
Luted  by  excc.*t«  of  diphosphate  of  ammonia  or  soda.  In  thu  caae,  toe 
aupcrnutaiit  liquid  becumcii  acid  from  the  formation  of  mouophospbatc  of 
animonia  or  soda. 

3(CaO.  nCI)  +  2(2NH«.  P0»)  «=  8C«0,  PO*  +  3(NH\  HCI)  +  NIP,  PO*. 

(Miiaclierlifh.) — 3.  Bone-aah  is  tliaaolvcd  in  hydrochloric  or  nitric  acid,  the 
carbonic  ocid  oxpellc<l  by  boiling,  and  then  the  Eolntion  procipitated  by 
ammonia.  Tho  precipitate  forms  in  very  vohnninou«  and  ^latiuoua 
j]akc.*(,  and  when  dried  after  washing,  caikca  together  iu  a  white  amorplKtui 
uiotFK,  of  concboidal  fracture.  According  to  Sanftsure,  Jt  fusefl  at  378" 
\Ve<l£w.  to  a  substance  roaembling  porcelain. 

C«)culotioa.  Dcnoliiu.  Fseba.  Tbileoitts. 

50>0    84-0     ....     M-05     ftl-68     W35     -.       4744 

gPO* 71-4     ....     4a-95     48-52     45-65     42-X 

3C»0,cPO*...  155-4     ...  100-00     100  00     100-00     lOOM 

Berzelins  regards  this  salt  as  8CaO,S?OS  and  states  that  tho  triphos- 
phate ean  only  be  obtained  by  digesting  it  with  caustic  soda  (and  not  with 
anmionia)  or  by  precipitating  chloride  of  calcium  with  triphotrphnte  of 
sudn.  IT  In  a  more  recent  examination,  Dorzeliua  {Ann.  Phami.  53,  286) 
ha«  arrived  at  the  following  results:  1.  When  a  solution  of  pb<'*sphntc  of 
amniunia  ftupersaturated  with  ammonia,  is  treated  with  a  soIuti<m  of  chlo- 
ride of  calcium  till  about  lialf  the  phosphoric  acid  is  precipitated,  the  pre- 
cipilalo  formed  contains  51  ■26.1  per  eent.  of  lime,  which  eorrespnndii  to  tbe 
formula  SCaO,  3P0*. — 2.  On  aading  an  excess  of  chloride  of  calcium  to 
the  fitlnite,  and  leaving  tho  precipitate  obtained  in  contact  with  the  solu* 
tion  for  24  hours  before  filtering,  the  compound  is  found  to  contain  .'>3-34 
percent,  of  limo.  which  nearly  ecirrcsponds  with  tho  formula  3CuO,  PO'. — 
3.  When  a-iolntJun  of  chloride  of  cnlcinni  in  mixed  with  excess  of  aninionU, 
and  A  tjunntity  of  phosphate  of  ammonia  added  insuflicienl  to  urecipitatp  the 
whole  of  the  linii>,  tlie  preci|iiiat«  consists  of  3CaO,  PO\  This  iirecipitaie 
is  Icvi  golntinouB,  and  nearly  twice  as  opaqao  as  tho  preceding;  wbea 
dried  and  ignited  it  ba^  an  earthy  fracture,  that  uf  the  fnnner  tioing  hafder 
and  somewliat  brilliant.  Henca  Bcrteliun  concludes  that  thn  oompoif- 
tlou  of  tho  phosphate  of  Uino  in  bones  must  be  a  subject  of  uncertjunty, 
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inoAmuclj  ae  hotli  the  proceiliiig  phoBpJiJites  of  lime  woald  bo  prccipitateil, 
and  in  variable  proportiuna,  ou  adding  ammunia  in  exoetMUtimolatiunuf  the 
(lonc-cartli  in  hydrochloric  acid.  IT  Fachs  [Sc/iuf.  24,  124}  l>v  (Hssolvin^' 
100  jiarts  of  Iceland  sj^ar  in  liydrocLlork  acJd,  and  procipitating  with 
pho6phuti>  of  ammonia  and  cxocms  of  ammonia,  obtained  after  ignition 
103*04  iMirts  of  plxisptiiite  of  limo;  Ihlci  salt,  tlierefore — aasnming  5<J  jHir 
oont.  of  lime  in  the  caio-ajiar — c<>ntained  54'35  percent,  of  time  (56*4  would 
give  54'74  per  cent.;  8co  also  Mitschcrlicli,  Lehrb.  2,  13-i.) 

The  salt  gently  lieated  with  potosiiium  yielda  a  pliosphide  of  tlio  mntal, 

which  evuivcs  pltusplmrctted  hydrogen  gas  when  moiatened  with  aridu- 

l&ted  water.  (Vau(jnelin  &  Tli6nani, ./".  Chim.  Mnl.  1,  17.) — A  mixtiirQ 

of  phosphate  of  lime  with  bilica  and  charcoal  is  resolved  at  a  whito 

beat  into  silicate  of  lime,  phosphovatt,  anil  carUmic  oxide.     lOpartdof 

,     pfaoisphatc  of  lime  heated  to  whiteness  with  5  part«  of  (juartz  and  .?  parts 

*    of  clay  in  a  charnwil  crucible,  evolve  3  pn.rls  of  phosphorus,  amounting  to 

I     about  4  oCtho  whole;  tho  quautitj?' evolved  incrcajses  in  proportion  to  the 

amount  of  silica  employed.  (Berthier,  Ann.  (J/iim.  Pkys.  33,  1  ?.'>.)    Uputi 

this  ia  founded  WGIiler'a  method  of  pi-eparing  pho^phorii.s  (II.,  104).    The 

I     aonie  fact  cxplaias  tho  observation  of  SauMure,  tni-,  that  ph««phate  of 

.     lime  mixed  with  charcoal,  at  a  white  heat,  evolves  pho.<iphoru»;  the  silica 

I    eontained  in  the  charcoal  and  tho  retort  doubtless  aiding  in  its  discn- 

fa^Dient. 

When  digested  with  dilute  tiulj>huric  acid,  tho  aalt  swells  up  and  Is 
I  resolved  into  sulpliato  of  llmo,  and  a  soluble  compound  of  phosphoric  acid 
I  with  A  small  quantity  of  lime,  or  free  phosphoric  acid,  according  to  tho 
proi>ortion  of  sulphuric  acid  employed. — 155*4  ports  (one  At.)  of  iriphoa- 
phute  of  lime  with  HH  parts  (2  At.)  of  oil  of  vitriol,  yield  sulphate  and 
j^ooaopbosphato  of  lime— - 
^P  SCaO.  PO*  +  2SO»  -  2CC«0,  SO>)  +  CaO,  P0»; 

^witt  147  parts  (3  At)  of  oil  of  vitriol,  salphato  of  lime  and  free  phospho* 
lie  acid  are  the  result 

3CaO,  P0»  +  3S0»  =  3(C.O,  SO<)  +  PO». 

A  jM-trtioo  of  gypsum,  however,  remains  dissolved  in  the  phosphoric  acid 
«et  free,  its  quantity  increasing  with  tho  amount  of  water  present;  but 
it  may  he  precipitated,  by  a  largo  atltlition  of  alcohol  (md.  II.,  129). 
Doberciner  and  Borzclius  have  shown  that  the  liiue  may  be  totally  sejia- 
ratcd  from  the  pluKHphorir  at^id  by  the  aildition  of  a  sufhciont  quantity  of 
aiilpburio  acid.  Hydrochloric  and  nitric  acids  readily  dissolve  triplios- 
pha.to  of  lime,  converting  it  at  the  same  time  into  the  monophoephat*  by 
withdrawing  2  atoms  of  lime.  Crum  {Anu.  Pkann.  63,  394)  has  extended 
this  ol>servation  likewise  to  many  of  the  vegetable  acids,  as  tho  tartaric, 
acetic,  nwlic,  and  tactic  acids,  with  the  same  results.  From  this  solution, 
acetate  of  lead  precipitites  tho  phu^jjlioric  acid  as  phoaplmto  uf  lead 
(accompanied  by  chlurido  of  lead  when  hydrochloric  acid  is  employed). 
Glacial  acetic  acid  precipitates  monophosphate  of  lime  from  a  uofution  of 
the  salt  in  nitric  acid,  uitmto  of  lime  rcmaioing  in  solution.  (Pcrsoz,  Chim, 
MoUcul.  346.) 

Solvent  pouKTM  of  hydrodd^iric  and  nitric  acida  of  diferent  deptes  of 
dihition,  at  IT"  accoi'dinff  to  0.  Bisehof  {Schta.  07,39). — a.  One  part  of 
hydrochloric  acid  of  epccifio  gravity  I '153  is  mixed  with  the  quantities  of 
water  specified ;  similarly,  one  part  of  nitric  acid  of  specifio  gravity  I -23. 
—6.  One  part  of  limo-«itlt,  if  added  in  cxccsm,  is  diwolved  by  the  stated 
quantity  of  the  mixture. — c.  100  [Mirts  of  hydrochloric  acia  of  spocifio 
VOL.   lit  o 
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gravity  1153,  and  100  parU  of  nilrio  acid  of  ^pecifio  i^vic^  i^^ 
w>Ive  tlio  followiDg  quAQtitice  of  tb«  Umc-salt  oocording  to  their  di^Mif 
dilution. 


Hjdroclilorio  Acid. 

Nitric  Acid. 

o. 

6. 

e. 

tt. 

». 

c 

P*rUf4 

r«rt»nrtbc 

rwte«r 

rwtiof 

hrt»«rito 

IM»rf«« 

Wmlir. 

HLiltin. 

UnC'Sftlt 

Vattf. 

lltxIUR. 

lia»Mi 

0 

3-95 

25-3'i 

0-000 

272 

36  7:* 

1 

4-44 

4501 

0-827 

4-23 

4Ji] 

4 

81S 

62  in 

3-309 

n)-2A 

42i»i 

7 

12-33 

64-73 

5?9I 

IS-45 

45itt 

ID 

IS-fl? 

68-90 

8-273 

2o-a4 

4i>» 

la 

1947 

71-91 

10000 

20' S2 

&ltU 

IS 

24-44 

69-55 

IO-75fi 

SO-64 

56S>» 

19 

2S-68 

69^73 

13-000 

26-48 

i'"< 

13-236 

82*14 

HMt 

J5-718 

36-06 

4(.y 

40000 

1 27-81 

57  ir 

[72-B  parts  (2  At.)  of  aDhydroas  hjdroohlorto  uctd  ahutild  deoonpiMt  nJ 
diiisulvo  155-4  parte  (ono  At.)  of  the  Hino-salt. 

30*0. 1'O*  *  2HC1  =  C»0,PO*  +  2(C«0.tia)t 

100  part«  of  aqncous  hydrochloric  acid  of  spooific  gravity  ]-153eoQUiB 
30»  parte  of  anhydrous  acid;  728  :  155-4  =  30-0  :  6«;  lOOparUoftlM 
aq  II  eon  a  acid  nf  B|>ecific  gravity  1*153  Ebould  tht^rofore,  wb^n  dilntnito 
any  extent,  difisofvo  dO  parte  of  the  lime-Malt.  With  this,  the  diviMoir 
accords  upun  the  whole;  but  why  the  acid  when  moileratcly  iliioted  flhiiU 
dissolve  more,  and  when  not  diruto<l  ro  much  less  than  6G  nartfi,  resaiD 
to  bo  expIainciL  Similar  rcMullu  are  Dbtained  with  nitric  acid  ;  IO>i  jai^ 
(2  At.)  of  anhydrous  acid  eliould  decompose  155*4  part«  of  tbe  nUt;  IM 
parte  of  acid  of  HpeciHc  gravity  1  '23  contain  31  ports  of  the  real  acid;  ud 
lOH:  155*4  =  31  :  44*5.] 

Pho«i>hat«  of  lime  is  slightly  soluble  in  ouucoob   solutioM  of 


niacal  salt^.  The  recently  precipitated  tult  is  dissolvMi  in  nnall  qoutiljr 
by  cold  water  containing  eal-ftniiiioni:ie  (Widiler,  Pog*^.  4,  lfi€) ;  aba  ^ 
water  containing  nitnilo  or  euccinate  of  animonia.  (Wtttetrin.)  StibiW 
anliyilroiie  wilt  ie  dissolved  by  l<mg  boiling  with  eolutiun  of  hvtlrocUaalL 
nitmto,  or  succinate  of  aMiinotua  f  Hiinofolil,  .IrcA. /.  i/.  iN«ii.  J^^blr.  Ifii 
520;  Witt^tein);  in  (his  case  animonia  is  duabtlew  erolrod. 

aCaO.PO*  +  2(NH».HC1)  =  CaO.PO*  +  2(C«0.Ha)  +  1KB". 
Delkeskamp  (Cn-//.  Ann.  I79B.  2.  226)  found  that  pbo«pbals  c/ Km 
boiled  for  several  houre  with  8idphuto  of  ammonia,  waa  roov«n«iaW 
sulphate  of  limn,  while  plwsphoric  acid  (lofiecd  intn  (bo  eolation  ;  tUi  v* 
»lw  cunfirmod  by  Morvoan.  \J.  J'oltiirchfi.  Cah.  3,  43-4.)  [Il  ii  Mi 
however,  a  ca«e  of  decompoxitiun  by  doublv  atbniiy;  Imt  surahsMH^ 
soluble  momtphoAphntti  of  lime  are  prudiiee*!  and  ammonia  eT«lwl^ 
Phuftpliatc  of  lime  is  ahto  Bpariagly  soluble  in  water  holding  CDmnm^ 
in  solution.  (ThomMm,  .Inn.  Phil.  17,  12.)  When  fvoouily  rnrrfjitT*-' 
it  is  also  soluble  to  a  very  slight  extent  in  para  wnter,  mi  tlutf  thtUfM 
becomeii  cloudy  on  the  addition  of  nitrate  of  lead.  ( It.  Pkillips,  i«* 
/'Ail.  22,  1 88.)  It  diwiolvea  more  reoiltly  in  water  eontainin|r  rtafrf  — 
glD«.  (Vamiuelin,  J.  Pbyt,  85,  12«.) 

b.  /H-jJioafthait!. — 1.  FbJIs  down  in  very  snuill  opo^MC  iwoillc^iiil^ 
contaminnti^l,  Imwever,  with  rt — ondntppingawidiition  of  oHinary  iCit* 
pimtf  of  MHia  into  excvae  of  chloride  of  calrium.    (Bonwliit*.)     li  tb 
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diphojtpliatc  of  eoila  U  in  excess,  phofijfhortu  acid  Bcparates  from  the 
pn^cipitale  aud  combines  with  it,  forming  monophospliato  of  soda,  and  the 
precipitiitti  IS  converted  into  llio  salt  a.  (BcKhollct,  Hiatiqae  Chm.  1, 
11";  Berzelius.) 

^ — 2.  When  a  solution  of  chloride  of  calcium  is  precipitated  with 
a  ftlijfht  exoesa  of  ordinary  phosphate  of  uodo — the  ttolutiou  witli  the 
precipitate  dirided  into  two  equal  parts' — to  one  pcrtiun  juet  enough 
nitric  or  hydrochloric  iicid  nthtetl,  to  eflect  solution  without  the  uid  of 
heat — the  other  portion  then  addeil,  and  the  whole  allowed  to  stand 
quietly  for  48  honni,— the  iLinorjilous  prcciiiitatc  of  pliasiihiLtn  of  lime 
increases  mpidly  in  density,  and  is  gradually  converted  into  6ne  white 
scales,  which,  under  the  niicresoope,  present  the  api»earance  of  thin,  tabular, 
rhombic  prisma,  with  tlic  acute  prismatic  cd^ea  generally  replaced  by  planes, 
9o  that  the  crystals  have  the  ap[ie:iruucc  of  irregular  six-siileil  tahfeji.  The 
compound  thuj?  fonncd  ih  dceompodcd  hy  boiling  in  water,  and  beconiea 
boJky,  opaque,  and  indiBtinctly  crystalliue;  the  supernatant  li(|uid  stnmgly 
reddons  litmus.  The  formula  of  the  salt  is:  2CaO,  HO,  FO*  +  4  Aq. 
{hoAeVer,  Ann.  Phat-m.  «i>,  206.)  IT 

Diphosphate  of  lirac  when  freshly  precipitated,  expels  hydrochloric 
acid,  with  thc>  aid  of  heat,  even  fmuL  a  t:^tic<Mitrated  solution  of  chloride 
of  calfium,  and  combines  with  tho  lime  set  free.  (Derxelius.)  It  is  not 
•oluble  in  water,  but  very  eully  soluble  in  atjueous  acids,  even  in  aqueous 
43arbvnic  acid.  Tu  thia  stale,  it  is  found  in  sevorBl  mineral  waters,  (Ber- 
caliiia.) 

I^k  l^ted,  BcrxeltoH. 

^K  ^  2CaO &6'0    ....    43*96      4&  HI 

^■k  PO* 71-4        .     &604       M-19 


aCtO.PO* 127-4 


100-00 


100-00 


4R0 


CrjsUUiicd. 
»51>     ....     34'27 
71-4     ....     43-70 
360     ...     2203 


2C»0,  PO*.  IHO    1634 


LOO'OO 


Bereeliiu. 
3.'S'42 
41-90 
22-68 

lou-uo 


BudelcM-'B  salt. 
32-56 
41-22 

2(i-22 


lOU-UO 


1^ 

^■c.  Three-fotirtJis  Phmpltaif. — 4CaO,  3P0*. — Aqueous  eohition  of  phos- 
phoric acid  is  saturate<l  with  the  salt  a;  the  solution  mixed  with  alcohol; 
and  the  white  precipitate  formed,  washed  with  alcohol  and  dried.  White 
powder  having  an  acid  taslo,  anil  rcildonin^  HtinuM.  With  water  !t  sepa- 
rates into  the  insoluble  sah  6,  and  an  acid  salt  which  remains  in  solution 
[with  one  atom  of  acni  ?!  {^CTzfi\\M&yAHn.C}iim,Phfi9.  2,  IB".)  If  tho  salt 
a.  recently  precipitatctl  i»  immersed  in  a  solution  of  liydrated  phoaphorio 
acid  i^jnited  just  before  it  waj(  di.i»olve"l  in  water,  it  gradually  changes 
to  a  tenacious  acidmaos,  which  may  be  drawn  out  into  tlirca4lti,  and  Hticka 
to  the  teeth  ;  after  drying,  it  liccomo.s  yellow,  tranftparent,  ami  very 
iriablc.  This  subitance  has  the  same  conip^sition  a.H  c,  and  is  decompofied 
in  the  same  manner  by  water,  but  contains  mctaphospIiDric  acid  as  well 
as  onlinary  phosjilioric  ariil.  (Bcrzolius,  Leht-f/.  4,  277.)  Graham  regards 
this  compound  as  mctaphospbate  of  lime. 

If  ono  part  of  fuifod  hydmtcd  motapboapliortc  acid  is  disaolvcd  in 
3  puis  of  water,  the  solution  saturated  hot  with  the  salt  <i,  and  cvapo- 
Aed,— foliated  acid  crystals  are  obtained,  eaxlly  soliiblo  tn  their  own 
wgbt  of  cold  water ;  decomposed  by  alcohol  and  by  ammonia,  which 
fecipitate  50  per  cent,  of  salt  a;  fusing  when  heated;  swelling,  up  with 
Ion  of  22  per  cent,  of  water,  and  changing  into  a  bani,  tutelois  mats 
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CaS. 


36      100*00 


»lciam  are  prfHlncod.  (Bcrzcltus,  ScAw.  34,  12.) — 2.  Dry  enlphato  of 
■  intc  ifl  strongly  iguUcil  iti  a  charooa!  crucible,  or  luixol  witu  J  iu  vre'tglit 
I  charcoal:  100  parts  of  i^Jtod  gyjtaum.  hcatcit  to  wluteness  in  a  char- 
crucilile,  yield  5l*52  purta  of  Bulphido  of  calcium.  (Bertliicr,  Ann, 
Urn.  J'hys.  22.  233;  24,  275.) — 3.  Pure  lime  or  ita  cwrbonate  is  igiiitcd 
lialf  it«  weiglil  of  Hiitphar  in  a  close  vcshcL     The  jSulphide  of  lime, 
c-/»'(vr  of  su/phvf,  HcjKir  fu/pftttrin  cukarciim,  thus  (fblaiiied,j  ia  a 
xture  of  3  utoma  of  nionosulpbido  of  ciilcium  and  1  atom  of  aulphato 
'of  limo. 
k  4C«0  -(■  4S  =  3CaS  4-  CaO.SO*. 

.  (ri'</.  Vauniielin,  jilnn.  Chim.  Pkys.  6,  2G;  Osann,  Kastn.  Ank.  5,  96.) 
■BWiton's  Phosphorus  (I.,  1!I3)  is  also  a  sulphide  of  ealclnm. 
^^m  Sulphide  of  calcium  ia  white,  witli  a  reddi&b  or  yellowish  lingo, 
^«pnijue,  friable,  in<Hlon>us,  of  hepatic  taate,  and  infusible  at  a  white  hoat. 
It  id  Bcarcely  ultcrcd  by  being  roasted  in  the  fire.  (Berthier.)  When 
led  with  large  rjiiaiiLities  of  water  freipicntly  renewed,  it  is  slowly  con- 
tod  into  a  solution  of  double  ifulpliide  of  hydrogen  and  calciuiu  (bihy- 
leinlphute  of  lime),  and  hydrate  of  liino  wluch  remalutj  uudi«t)olved;  a 
rtiou  uf  t<ulphide  of  calcium  still  cuotinuiiig  mixed  with  it.  (H.  Rose, 
'offff.  o5,  433.) 

■                                                                                CalmluUoD. 
Ca. 20     —      fi5'55 
S  - „ „..    16      44-44 
^          Hj/draUd  Monoaulphide  of  calcium,  or  Mono-hydromlphate  of  lime, 
^   appears,  according  to  H.  Hose,  to  have  no  existence. 

^^m  B.  Htdratkd  SutPHiDB  of  HvDROflKN  AiVD  CALcirBf,  or  Bi-nv- 
^^BtOBCLriiATB  OF  LiME,— 1.  &utphurcttc<l  hydrogen  giia  ta  passed  into 
^^nter  in  which  hydrate  of  lime  or  sulpjnde  of  calcium  is  diffust}d,  as  loug 
^^B  it  continues  to  be  absorbed.  It  is  only  by  using  a  large  quantity  of 
J^^uter  that  the  whole  of  the  hydrate  of  lime  or  the  sulphide  of  calcium  can 
be  convt-rtud  into  this  soluble  compound;  when  the  uuautity  of  water  is 
ftAo  small,  sulphide  of  calcium  remains  undissolved,  llowcver  long,  thero- 
sutphurctted  hydrogen  may  ho  passed  through  hydrate  of  lime, 
^tiling  ia  obtained  but  .tulphitle  uf  calcium,  t*>gelher  with  a  aniall  quantity 
~  bihydrosulplmto  of  limo  which  dissolves  iu  the  water  set  free  from 
hydralo  of  lime.  For  the  same  reason,  the  aipieous  eolutions  of 
^loridc  of  calcium  and  the  double  sulphide  of  hydrogen  and  potiLssium, 
when  mixed  in  a  concentrated  state,  give  a  slimy  precipitate,  with 
abundant  cvoluLiun  of  tiulphuretted  hydrogen;  whereas,  the  same  solutions 
when  diluted  yield  no  precipitate  whatever;  because,  in  this  case,  a  solution 
of  double  btilphide  of  hydrogen  aud  calcium  is  produced  (bihydroaulphatc 
of  lime).  (Bi^zelius.)  Moistened  hydrate  of  lime  ajono  docs  not  absorb 
5nli>hurcttod  hydrogoa  gas  with  near  so  much  rapidity  as  when  mixed 
wtlli  Kiilphute  of  sftihi;  because,  in  the  latter  (siso.  sulphate  of  lime  and 
bi-hydrot^ulphato  of  soda  are  formed,  the  latter  of  which  ca.n  exitit  when 
i\y  a  small  ipiantily  of  water  is  pro-^ent.  (Graham,  J'htl.  Ma</.  J.  18, 
10.)— 2.  Sulphide  of  calcium  is  repeatedly  boiled  with  water,  aad61terod. 
colourless  solution  has  a  sharj),  bitter,  hepatic  taste,  and  a  slightly 
rubive,  alkaline  reaction. 

The  solution  evaporated  in  vacuo  or  in  an  atmoH|)hero  of  hytlrogen 
8,  evolves  sulphuretted  hydrogen;  deposits  ucwlleB;  and  when  near  dry- 
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0688,  swelU  Qp.  wiili  rnpid  evolution  of  «ilptiurett«>il  I 

SQlpkide  orealcium.  (Benelias,  J*ogff.  6,  442.)     The 

in  a  retort  coDlnining  air,  eufFers  a  \a.rce  tiuiintity  of  Bal|<uM<<:rtt^<  ..i.v.« 

to  escApo  with  tho  steam;  rlopoaits  smpliatc  ofVtmo  in  t)if>  form  of  •wwla 

powder  ou  fiirtber  coucontnition;  and  when  still  further  evapoalfJ  ttJ 

caoled,  yieldij  unitige-colourvd   needles  of   thv  compound    J),   wUa  ikt 

mother-liquid  i^titt  retaiUH  bi-hydrosnlphatc  of  lime.     The  hrponilpMtft^ 


|K>rtioii  of  tfe 


lie  produccil  by  contact  of  air  impurtti  milphur   to  & 
— Iphide  uf  calcinni,  and  Ih  itstdf  convorlrd  into  sulphite;  .-— .  — .- j — — 
Bulphido  of  calcium  thus  formed,  proJuccc  the  yellow  necdlc«  by  comMUBr 
with  lime  which  hu  lost  its  eulphurettdl  hydrogen.  (H.  Rose.) 

C.  PBKTAfiVLPIllDB   OP   CaLCIVM    and    HYDB08lTI.PiaTB   09  LDIK— 

MonoKulpliido  of  calcium  ignited  with  Bulphur  does  not  take  up  bbj  pv^ 
tion  of  that  substance.  (Berzidius.^  Odc  part  of  mouosnlphide  of  dlnoa 
or  of  hydrate  of  lime  la  difriie:«a  in  water,  boiled  fur  a  loiu:  timeviii 
sulphur,  and  filtered.  When  hydmtc  of  Umo  is  utted,  the  sulution  IJkevin 
ointains  hyposulphite  of  lime  (11.,  193,  4);  und  if  the  lime  is  in  exom^  iW 
following  compound  D  ie  formed,  and  ory^tnUixes  out  on  cooliag.  TW 
reddish  brown— or,  when  more  diluted,  rcddiah  yellow — fiitnitr,  etw- 
rntcd  in  vai'uo,  yietdK  an  atnorphons,  yellow  ma^,  which  1(*9W  rahnf 
when  heated,  and  is  convorted  into  monoinulphido  of  calcium  ;  it  u  aoloUl 
in  water  and  alcohol,  (tierzelius.)  Carbonate  of  animoniii,  potaab,  9t 
sodft,  precipitates  carbonate  of  limo  from  the  solution,  and  funn*  hfb^ 
sniphitc  of  ammonia,  potash,  or  so<la.  [For  the  behaviour  of  the  upturn 
solotiua  on  oxposuro  to  the  air,  and  witn  ocida,  &o.j  see  ll.j  228.] 

D.  HVOHATED    PuHTASULPniWR  OF  CaLCIUM   ASH  LiME,   or  ScX-IUAK 

HrDRo.'ii-LPinTE  OF  LiME. — F 0 fined :  1,  By  boiling  sulphur  with  cua* 
of  lime  and  water, 

13C*0  +  12S  =  2(5CaO,C«S')  +  C»OS»0>. 

ot:         13CiiO  +  128  +  ZHO  =  2(0C»O.  HS»)  +  C*0.9iP. 

— 2.  Bj  boiling  the  hydrutcd  bi-hydroEratphate  of  lime  in  the  air.  wfc*i* 
upon  oxygen  gas  it)  al)sorbcd  and  8iilphurptte<l  hjr<lrogen  ovolrod. 

6(CiiS,  HS)  +  HO  +  40  =  5C«0,C»S»  +  7HS. 

or:       6(C»0.2HS)  +  40   =  6C»0,  HS»  +  4HO  +   ?BS. 

Two  parts  of  lime  and  one  port  of  sulphur  arc  boiled  for  a  nnnn'ritnHi 
time  with  water — the  fiUrato  cooled  in  a  cdooe  ressol — and  th«  rMBhat 
erystaia  wa«hcd  with  cold  water,  and  dried  in  Toono  owr  oil  of  fitaJi 
(Heracho),  Ann.  Chim.  Phys.  14,  353.) 

Orango-coloured,  traoAparcnt,  irregular,  Bix-sidc<]  privnu,  mhh  invgthr 
tribc^Iral  or  with  dihcdnd  summits.  (Bucholz  &  Brandos,  5eAir.  SS,  4&) 
Foor^ided  prisma,  with  difaedrtil  snmmits;  of  caustic,  bitter,  hapatis  taiAii 
fHenohel.)  Fumu  a  yellow  powder,  and  has  uu  alkaline  nHliift 
(Biichnor.  ^VjU'.   16,  3l»7.)     Tho  crystals,  when  t)i  M       '     .  nam 

unaltered  in  tho  nir,  (Herttctiel.)    Whim  uioi?ttencMl,  t  r  ovine, 

and  ar«>  convened  Into  hypoanlpbito  of  lime.  (Uuchtu  r.)  Heal«4  Ml  ^ 
contact  of  nir,  they  evolve  wator  ami  Kulphur,  without  chang>o  of  Cprra,afel 
leave  a  whit>>  n<iiidue.  which,  when  treatc^l  with  hydnichlnrio  aenl,  rrw 

h^droBiilpbiiric  acid  and  do|KMitii  aulphur :  it  uLtn  coutaina  sid^ali 
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liioc.  (H.  Hose,  Poi^g  55,  48.'J.)  Hydroolilorifl  a^^id  <locuini>0808  tho 
bystals,  yiuhiin^  hydruaulphuric  uciil,  Holphur,  aud  clilorido  uf  calciunu 
(Bachni^r,  Buuhuh,  Bmiidee,  Heraclie),  Rose.)  Tliey  do  nut  evolve 
bydrasulphtiric  acid  wliou  mixed  with  prutochloridc  of  maDgaDe«o.  (H, 
Rose.)  Mixed  with  a  hirgu  quantity  of  water,  added  in  8ucee«3ivo 
|K»rtionfl,  they  leave  a  re^idiiB  of  hydnito  of  lime,  while  pentiheu1iihi<le  of 
calcium  reniaius  in  solution  (11.  Hose);  (hey  likewise  d(-|jumt  hydrate  uf 
limo  when  treated  with  boiling  walor,  but  dissolve  completely  in  400 
parts  of  colli  wal«r.  (BucLnt^r.)  Insoluble  in  alcohol  (soluble,  accordin;;; 
to  Gay-Lussac.) 


Cryntnllijed. 

Oi 

U.  Rom. 

6C»  . ... 

120      ...     2857 

,...     28-00 

50   .... 

40     ....       9-52 

20HO   ^ -  180     ....     42-86 

5S    .... 

80      ...     1905 

....     IB'83 

20IIO 

180     ....     42-86 

5CaO,CsS^  +  20A<i.  420     ....  100*00 

430      ...   lOOOU 

llucliulz  0c 

Or: 

Hcnclicl. 

Bmndt*. 

6C»0 ^ HS    .... 

40-00      

42 -& 

5S  _ „ 80    .... 

1903       

211 

H    1     ..- 

0-24       

0-6       

0-4 

40-71       

30ft        

34-2 

CCftO.  HS*  1  19Aq.    .   .     420        . 

100*00       

loo-o 

P8'2 

t  =  107^  2';  »  :  m  =  Jt8°  21'i  a  :  «  =  115"  31'; 
u'  =  78'  Itf;  (  :  m  ^  9t>°;  &c.  (Mitacherlich, 


E.  HYposuLPnrTF  of  LriWE. — Hydrate  of  lime  is  Loiled  in  water  with 
ilphur,  and  through  the  filtrute  containing  hy<lru»ul)diite  and  Eiypoi^ul- 
phiteof  limo,  sulphurous  acidj;^  in  pcu^sed  iitl  the  liijaid  becomes  colour- 
less (Uenchcl);  or  the  licjuid  is  oxpoticd  to  the  air  till  it  loses  its  colour. 
(Oay-Luasac,  Ann.  Chim.  85,  200.)  The  filtered  solution  is  evaporatad 
at  a  temperutnre  not  exceeding  (JO^,  and  then  cooled.  Large,  transparent, 
colourless  8ix-«ided  prisms.  (Herschel.)  The  crystals  boloug  to  the  system 
discovered  by  MJtscIierlich  <!.,  10,  y).  Fit/.  120;  «  :  m  =  J»4^  0'; 
«  :  u'  --  107'  17';  « 
«  :  c  =  124^  32V;  « 

Po^g.  8,  427.)  The  cryHtals  efBoi-ttsce  in  vacuo  over  oil  of  vitriol  at 
ordinary  t4?mpcraturcs ;  hut  uot  below  40"  iu  tlio  air.  (Herschel.) 
Heated  out  of  contact  of  the  air,  tlioy  loae  water  atid  sulphur,  leaving  a 
mixture  of  (lulphido  of  calcium  iLnd  !-uIpli:Ltc  of  lime,  prohahly  aUo  mixed 
with  Bulphito.  (Rammoliihcr<%  Pvytj.  5U,  002.)  When  a  concentrated 
aqueous  solution  of  tho  siidt  is  hcatc<l  above  GO^  it  is  resolved  into 
«ulphite  of  liuio  and  sulphur.  From  tlio  aqueous  solnliou,  ciirbooate  of 
polosb  throws  down  a  portion  uf  tlio  carbonate  of  lime  a^  a  glutinoiu 
niABs;  the  rest  does  not  Reparate  till  tho  fdtrato  is  heated,  or  lime-water 
added;  it  is  tlit-n  precipitJite<l  in  tho  ordinary  6akc8  which  soon  become 
granular.  One  jmrt  of  the  salt  is  soluble  iu  one  part  of  water  at  3"".  (Her- 
"     b©I,  Ann.  Ckint,  Phyi.  14,  355;  ahto  Pogg.  25,  028.) 

Cr^RtaDizcdt  Bcnarding  to  Hcrvrbel. 

C»0 28       21-54 

8*0"  48 36-92 

«H0 S4       41-64 


CiO.  S>0* -f  OAq         130 


100-UO 


F.     ScLpniTK  OP  Lime. — a.  jtf(mo(ru/pAt/<'.— CaO,  SO'  +  2K<{. — At 
oi^ioary  temperatures,  burnt  lime  does  not  absurb  eulphuronf;  acid  gas, 
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— hyilrntc  of  lime  abeorln  it  with  fiicility.  This  salt  ts  proctpitatcd  u 
a  wliitc  powder  nn  mixing  suljiharouH  acJu  with  lime-water,  or  tfulpliile  of 
potash  with  chloride  of  calcium;  it  cryfltallizos  from  a  eolation  containing 
excess  of  ooid — in  which  it  la  readily  soluble — in  sixeided  priuma  with 
six-aided  samtnitd;  tastes  elightly  hepatic.  It  cuutaias,  accunling  to 
Fourcroy  &  Vaiujnelin,  47  per  ciint  of  lime,  48  of  ealphnrons  acid,  and  5 
<if  water.  If^itcd  out  of  contact  of  air,  it  is  resolved  into  s  mixture  of 
sulphate  of  lime  and  eiilpliitlo  of  calcium.  ElIlores<:e«  in  the  air,  and  ia 
converted  into  eiilphato  or  lime.     Soluble  in  800  puKii  of  cold  water. 

b.  Acid-mlpkitt. — Proi)»red  by  dissolving  the  neutral  nalt  in  aqneou 
aolutioa  of  oulphuroua  acid;  or,  according  to  Liobig  {Ann.  PAai-m.  17, 
72),  by  8atumting  an  aqueoas  solution  of  aulphurous  acid  with  carlwiiatc 
of  lime. 

0.  HvpOflULPiiATB  OF  LiuK. — IVoduccd  by  precipitating  the  mao- 
ganceo-salt  with  milk  of  lirae.  Coincides  in  cry-^tjillino  funn,  and  in  tliu 
magnitude  of  itJi  auglofl,  with  the  strontio-falt;  remains  nnaltcred  in  the 
air;  Icavea,  after  ignition,  50-S5  i>er  cent,  of  Bulphate  of  limo;  ditwolve* 
in  2-40  part^-4  of  water  at  19^and  in  0*8  part«  of  boiling  water.  Inwlublo 
in  alcohol.  (Hucrcn.) 

CrystaUbcd,  aocording  to  Heereti. 

C»0 28       20-59 

S^O*  ?2       52-94 

4UO 35       2C-47 


C*0,  SK)» -t- 4A<i ...     136 


10000 


Ive* 
ublo     J 


H,  SuLPUATB  OP  Line. — Found  native  in  the  anhydrous  etatc>  as 
Arihydrlte.  Quicklime  doeo  not  absorb  the  vapour  of  anhydrous  sulphuric 
acid  at  ordinary  teiuperaturei*,  but  only  at  a  heat  approaching  redneiw. 
(U.  Roee,  I'ugy.  38,  117.)  When  oil  of  vitriol  is  iKHired  upon  quick- 
lime, large  quantities  of  material  being  used,  the  whole  bcoomos  jicrfectly 
reil  hut.  (Kaatner,  A' a^/t.^rc/[.  16,  220.)  Burnt  lime  on  which  oil  of  vitriol 
or  dilute  sulphnno  acid  \^  dropped,  eniitR  tight  Tiniblo  in  a  dark  room. 
(Heinrich.)  Calc-apnr,  limestone,  or  chalk,  cither  cold  or  modcratclr 
heated,  is  not  decomivoscl  by  ox[K>Huro  to  the  vapour  of  anhylrons  etu- 
phuric  acid,  or  of  oil  of  vitriol :  in  the  lattor  caeo  however,  a  thin  stratum 
uf  siUphate  of  lime  \s  formcl,  but  it  doc«  not  increaue.  (Marx.  A'.  Br. 
Arch.  15,  100.)  Sulphaio  of  limo  ift  oblniDod  in  the  anhydruua  state  by 
igniting'  >rvp«iini.     In  this  etafu  it  is  called  Burnt  Gpp$um. 

Anbv'lrito  belongs  to  the  right  prismatic  system;  F^.  70,  with  an 
fli-fiico  between  «*  and  u.  p  :  u'  or  «  —  90'';  t  xm  =^  90';  u*  :  w  = 
100^  8';  «'  :  <  =  129^  Stf;  »  :  m  =  Ur  4'.  Cleavage  panUlol  lo  p,  I, 
and  m.  (Hauy.)  lifnitcd  gypsum  forms  n  while  powder.  Specifie  gravity 
of  anhydrito  at  4%  m  vacuo  =  2'liG  (Roycr  &  Dumas);  specific  prarity 
of  tbu  artificial  salt  —  2-U271.  (Knrstcn.)  Fums  at  a  strong  nnl  hrat. 
and  «olidifie£,  on  cooling,  to  a  whitu  npiiqiie  crystalline  noftss.  Kcduc«d  by 
ignition  with  oliat>coal  (or  with  earbonie  acid  gas;  Ltplay  Jf  Laurrni)  to 
t  eulphido  of  calcium.  Nut  decompoeted  by  fusion  with  romnioo  salL 
^{TroBunsdorff.)  [For  the  docompo«itii>n  oi  the  aqueons  solaUon  bj  the 
IpnMDOB  of  organic  matter,  vid,  II.,  Ii>l.] 

ThomMin, 
Clume-     Klip* 

Crjnunixed.       Rirhtrr.   BurhoU.    vlx.        rath. 

K.... 28         41-18         44-3:1         4:1-4         43         43-43 

.  40         &H-K2         &5'G7         &6G         a7         3737 


Kirvaii, 

Rene.  UcTK.    WfB. 

liui,      nua.      Ht 

42         41  40^8 

&d        39        M-i 


.SO*. 


lOOVO       lOO-OO       100  0       100       100-00 
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ConiLiaaUonA  with  water: 

a.  Di-hydraUd  Sulj^aU  of  Lime. — This  compound  was  deposited  from 
ttio  water  in  a  boiler  wfaioli  wae  working  under  a  pressure  of  two  atmo- 
tplierea;  it  formed  a  greyish  grantUar  huwh,  of  HpeciGc  gravity  2*757, 
Appearing  under  the  microscope  in  the  fonn  of  email  traiiepareut  priHtn^^ 

»ryloureJ  with  carbonaeeoua  matter.  (Johnston,  Phil,  Mag.  J.  13,  325; 
>liKi  J.  pr.  Chan.  16,  100.) 
CilcuUtion. 
2(Qi0.80») 136    .„.    93-79 
HO     „ 9     ....       6-21 
^H            CmrixiDwrcoiu  matter 


2(CaO,  SO^)  +  Aq. 


146 


lOO'OO 


JohnsbOD. 
03-272 

OZflS 
100-000 
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0.  Bi-k^raUd  Suiphatt  of  Limf. — Found  as  Qt^pmrn,  MarUnghu, 
Pratteneu,  Alabaster,  tapit  SptcidarUt  &c.  Moderately  buroed  gypsum 
nixed  with  water  fom\9  a  paste  at  first;  but  this  quickly  harclena,  heat 
being  evolved,  and  the  water  paeaiug  into  tbe  uulid  condition  of  water  of 
cryHtallization:  gypsum  burned  at  too  higli  a  temperature,  aud  native 
Eitihyilrito  enter  out  very  elowly  into  combination  with  water.  TIio 
liardcr  the  gypeum  is  before  burning,  the  more  solid  does  it  become  when 
^■ulseqiiently  mixed  with  water,  (Gay-Lussac,  A  niu  Chim.  Phyi.  40,  436.) 
Artificial  gypsum  doca  not  solidify  «o  well  with  water  after  ignition  as 
tlie  native  variety,  unless  it  be  previously  submitted  to  powerful  pressure 
<Fiiile  moitft,  and  then  dried  and  ignited.  (P^en.)  The  crystuUiuu  sya- 
tcm  of  gypsum  ia  the  cblii[ue  pn.sniatic  (Weiss);  Fi^.  1 14,  and  many 
Mlier  forma;  «  :  «  =  Se'^  7';  «  :  m  =  108^  3^';  w  :  u'  =  60^  23^;  u  :  m 
=  124"  41|';  the  edge  between  a  and  «  :  (  =  113^  8'.  Cleaves  with 
great  coae  parallel  to  m;  le»<  readily,  parallel  tn  t  and  %  (the  edge  between 
■  Aud  a  is  truncato<l;  Uauy).  From  an  aqueous  solution,  tbo  bydratod 
ailfliate  of  lime  cr^'titallizes  in  needles.  Specific  gravity  at  0'^,  in  vacuo 
=  2322.  (Royor  &  Pumne.)  A  solution  of  the  varioty  known  as  Mat'iai- 
i/ias  ill  boiling  water,  and  likewise  Maiif^viias  heated  till  it  oxfuliatea, 
turn  reildeued  litmus  blue.  (Liiugicr,  J.  Chim.  Mtd.  6,  325;  BJeweud, 
•/.  pT.  Chem.  23,  252.) 


Bur-holXj 

CryfttaIUze«l. 

Gi«sc. 

KbtpTDth. 

Bcrthicr. 

Bcr^ao 

oo 

.     28     ...     32-56 

...     33     .. 

.     33-0     .. 

.    32-8 

...     32 

SO^ - 

.     40     ....     46-&1 

....     46     .. 

.     46-5     .. 

.     452 

...     46 

alio... 

.     18     ,..     20-93 

...     21     .. 

.     21*5     .. 

.     22  0 

...     22 

t»0,SO^+  2.\( 

.     86     ....  10000 

.  .   100     .. 

.   100-0     .. 

.   1000 

...   100 

GypBiim  loaea  its  water  far  below  a  red  heat,  splitting  int*^)  layers  and 
['cnunbling  to  a  white  powiler.  At  100°,  in  vacuo  over  oil  of  vitriol,  it 
I  with  lialf  its  water;  the  residue,  containing  1283  per  cent,  of  water, 
3oes  not  solidify  when  mixed  with  water.  In  the  uir,  it  begius  to  lose 
[water  just  above  100^,  and  becomes  anhydrous  at  a  tempenUure  below 
132".  Gypsum  deprived  of  its  water  at  132°  (below  126°,  Mitscherlich) 
solidifies  with  water;  but  if  the  bent  rises  to  204"  (beyond  160",  Mitsclier- 
licli)  the  gypeum  bccomos  over  burnt,  aud  solidifies  with  water  a«  slowly 
as  anhydrite.  (Gruham,  Phil.  Mo(i.  J,  6,  422)  (For  the  experimentd  of 
MilJon  and  Plessy  on  tbe  effect  of  heat  od  bydratod  sulphate  of  lime,  vtd. 
Luhiij  A  K<ypps  Jahetbcricht,  1847-1848,  y.  395.)  Tho  jwwder  of 
nnbumt  gyjwum  solidities  also  when  mixed  with  aqueous  solution  of  pot- 
ash or  of  various  ealie  of  ]K)Uifib,  instead  i>f  water,  hydrated  double  raits 


i 


lai  tW  wxtm 

(Benriiw.  &A«.  13^  4U) 

HrntATm  Bwtwnw  or  HnmosBf  aw  Cjujcvvv  or  Bmf 
irtATK  or  LncB. — Ijmb  wmter  h  Mtantetl  witb  m' 

31  of  eoafaic*  of  AIL  Tlkoair  oonlaiMd  ia  il>e  itaai  9wm 
ictoD.liu«as^  aad  mliBe^Mall/ lionu  a  red  pndpitet*.  TWiltf 
[rofttjfi?  abova  tKk  pRCipit&tP  wqitirM  a  nnl  colour  liy  nipi—H  l» 
^,  coiLiuttMillff  at  tbc  top,  extcQ>liDji  •lownMrftrdi^  an  1  i  imiiilfr 
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DCKuinjc;  in  strcri^hj  but  iinarcom pained  by  turbidity.  A  film  ami  crys- 
i&lfl  of  aclcnidc  of  calcium  aro  subecq'ientty  depositedj  ami  tlio  lir|uid 
njruin  be<:oiiie8  oolourlcse,  still  retaining  a  portion  of  lime  in  solution. 
(BcrMliu-s,  Schw.  23,  405.) 


Caictitx  and  Iodine. 


C.  PoLTBEtEroDE  OP  CALonjM. — Fonncd — mixed  however  witU  ado- 
It©  of  limo — by  beating  lime  witb  selenium  to  a  tenii>eratiiro  just  Wlow 

the  |H)int  of  iiniitiou.  Browiuah  black,  cokc-Iike  mass,  yieltUutr  a  niddirth 
brftivn  powder,  without  taate  or  Binell,  and  inaoluble  in  water.  It  is  ccin- 
rerted  by  ignition  into  A,  3,  witb  loss  of  eelcnium,— and  ia  deeoniposod 
by  oxrids,  iDto  lime  which  dissolvea,  and  red  bulky  flakes  of  Beleninni. 
ho  ficloninretted  hydrogen  is  erolvod,  benanse  it  is  decomposed  by  the 
eeloniuus  aoid  eet  free  at  tbc  enmo  time.  (Bcrzelius.) 

D.  Sblknitf.  OP  Lime. — a.  MonoKlmtite — CaO,  SeO.  Gradually  depo- 
sited durtu^  the  st^lution  of  carbonate  of  lime  in  hydmted  eeleniuus  acid. 
Soft,  cryBtalllne  powiler  (^'ritty  cryetala,  Mu^praftj^  which  fusea  at  a  red 
heat,  and  in  thif^  sftatc  attaekH  ^liue  powerfully,  bliatcring  it  in  a  romark. 
able  maunor.     t5liglitty  ttuluble  in  water.  (Berzelius.) 

6.  Siseleiiite. — Prepared  by  dissolving  a  in  aqueous  eolntiun  of  ludeni- 
ous  iicid:  crystallize  in  very  small  prii^inff,  which  arc  pennanont  in  the 
nir,  an<l  luse  half  their  acid  by  exposure  to  heat,  or  by  contact  with 
auiuiODJa.  (Berzeliue,  Schw.  23,  454.) 

^P     A.  pRonoDiSB  OF  Calcium. — A  flolotion  of  lime  In  o^tieoas  hydrio- 
dic  arid  ir  evnpomtod  to  dryness,  and  heated  out  of  contact  of  air.    White 

^tiustea  like  chloride  of  ciilciuni — fuses  below  a  red  heat — and  is  subso- 
qaently  decomposed,  on  the  admission  of  nir,  into  lime  and  vapour  of 
iodine.  It  in  very  soluble  in  water,  and  dellqueacoe  when  exposed  to  the 
air.  (Gav-LuHsac,  Gtlh.  49,  237.)  A  solution  concentrated  by  evapora- 
tion yieltb',  on  coolin^r.  long  needles  of  hydrated  iodide  of  calcium  or 
bytlriodate  of  lime.  The  solution  is  coIuurlcsSf  and,  when  exposed  to  the 
air,  becomes  covered  with  a  film  of  carbonate  of  lime.  (BerthoUet,  J. 
Pfuirm,  13,  416.) 

B.  IlyPRATCD    PRRIOPIOK    OF    CaLCIUM    OR    HYnRIODITE  OP   LiMS. 

A  concentrated  auuecms  Hutuliou  of  iiMlidt>  uf  c^ilciuiii  dii^olves  iodine 
freely,  funning  with  it,  when  saturated^  a  black  liquid,  wliieh,  when  eva- 
porated under  a  bell-jar  near  a  dieh  coutaining  hydrate  or  carbonate  of 
potash,  yields  large,  dark  grey  crystals,  having  an  abnost  metallic  luKtre. 
From  a  coiicentratod  solution  of^  this  substance,  hydrate  of  lime  throws 
down  a  black,  pulverulent,  basic  compound,  which  is  decomposed  by  the 
addition  of  more  water,  with  separation  of  iodine.  (Derzelius.) 

C.  Iodide  op  Lime? — a.  When  vapour  of  iodine  is  passed  over  Hmo 
ignited  in  a  porcelain  tube,  the  iodine  contbines  with  tht>  limo  without 
lilreratiiig  oxygen  gas.  A  aolutinn  of  this  substance  in  water  possesses  a 
l>oworfril  alkaline  reaction.  (Gay-Lussac.)  When  strongly  beat«d,  it 
evolves  iodine.  (Grouvelle.) 

h.  Hydrate  of  lime  ruhhed  np  in  a  mortar  with  excess  of  ioiline,  and 
expowd  in  vacuo  to  a  temiwmture  of  30^  beside  a  sobition  of  polaxli,  till 
the  excess  of  iodine  has  evaporated  and  been  absorI)e<l  by  tne  potash, 
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ylelda  a  black  mase.  This  is  decomposod  bj  wmter  into  a  djirk  brovv 
liquid  and  a  black  residae,  which,  on  being  washed  with  water,  tal 
bwomes  Uu6,  aad  then  cbaugca  into  hydrate  of  limo.  (BcrKlios,  fo^. 
19,  296.) 

D.  loDATE  OP  Ltme, — CryetalliKes  slowly  from  the  mixed  solutiowtrf 
iodatc  of  [Hitash  and  chloride  of  calcium  in  water  (rioi^hl);  a  large  <iiiutit7 
of  tbo  ealt  however  remains  diiMilved.  (RamniclHlierg.)  The  crjftali  ui 
rendered  iinhyJrous  by  beat.  Tho  dry  salt  gently  itniited  in  a  porecUn 
reLurt  evolvee  14*785  per  cent,  of  oxygen  and  54072  of  todino,  lfl»n^ 
a  restdne  aniountini;  to  31*143  per  cent.,  and  runBifntinf^  rhiclly  of  praUr 
basic  poriodate  of  Hnic;  but  when  lieatcd  more  strongly,  it  ctoItm  a  idl 
larger  amount  of  oxygen  (iu  tbo  whole  17'17B  percent)  and  of  iodiM 
(in  the  whole  02*478  per  cent.),  and  leaves  20*340  ]»er  ceuL  of  a  miitm 
of  pcntabnsio  periudato  and  mnch  free  lime,  which  may  be  Bcparatcd  ly 
water.  {Ramnieleberg,  Po^t;.  44,  570.)  lodate  of  lime  detonates  vinleot^ 
on  ignited  charcoal.  (Gay-Luaaac.)  When  treated  with  conc«ntntal  kf- 
drocbloric  acid,  by  which  it  is  readily  di»u!<ilvt>i],  it  yiebls  an  oaxtgt 
coloured  li(|uid,  smelling  of  terchloridc  of  iodine,  and  similar  to  tati 
yielded  by  iodabe  of  itotJuth;  it  doea  not  however  yield  ciyatals  of  thi 
double  clilorido  of  iodine  and  calcium.  (Kithol.) 

Ilydrittfd  /odfit^  of  Lim<. — Four-side*!  prisms,  or  io  powder.  !%• 
crystals  cfflorc^c  iu  tho  air,  with  partial  loss  uf  water,  and  beooiaa  Mb^ 
drous  at  a  temperature  below  200°.  (RammeUbcrg.)  TIimv  dt«oh«  ii 
454  parts  of  water  at  18',  and  in  102  [tarts  of  boiling  water  (6ay*LaMe). 
in  25.1  parts  at  15^;  in  75  partA  uf  boiling  water;  and  much  man  al«n- 
dantly  in  nitric  acid.  From  the  latter  solution,  the  u&lt  \s  precipitated  i* 
prisms  by  ammonia.  (RammcUberg.)  Alcohol  soparatoa  the  aUt  froiB  as 
aqueous  solution.  (0.  Henry.) 


Aaliydruos. 

CaO...... 28     ....      14-43 

I0» 166    _..     85-57 


CryflUUianl. 

C«0. „     28     ....     n-71 

IO» . 166     .-.     69-afi 

SHO    45     ....     18-M 


«-4? 
tf-M 


CaO.  I0»      194 


lOOOO 


Ca0.10*+5.\(i.  239 


IM-OO 


10»« 


K.  ?RnioDATn  OP  LiMR. — a.  Pnttahasie  tnlt.  Romains  after iWkii- 
Uon  of  i<Hlate  i>f  limo  in  a  retort,  and  is  pnri6e<l  from  the  froo  linM  ■u'' 
with  it,  by  digestion  in  water.     (liammeUberg.) 

K  Kroni  a  noutral  mixture  of  hyperindic  acid  and  soda,  dblorilt  i' 
calcium  8et«  a  portion  uf  acid  free,  and  precipitateef  a  wfaito  Hrfr  ^ 
oaally  soluble  in  dilute  nitric  acid.     (Bunekifrcr,  Jnn.  Pluwm^  17,  t5ll) 


Calcittm  add  DaoHiire. 

A.  BuoMiuK  ov  CxLrirM. — 1.  A  solution  uf  limo  or  of  cariMmla 4^ 

limo  in  ni|Uf>ouN  hydrobntuiic  acid  is  evaporated  to  dryiioas  att4  bMlsi 

(Lilwiif.) — 2.  All  aqutKjus  tnilution  of  bromide  of  iron  w  Ju  wiiiwl  V 

liino    T>o;|pi)   in  the  air  till  the  green  precipitato  iue«iBca  a  mck*ii^ 

•'"on  nllcred,  evspuratcfi  to  dryiiewB,  and  beat«iL   (O-  Henry, ^ 

dS.) — 3.   Lime  is  iguitcil  in  vapoor  of  brocaino.   (Lovi^-V— 

Wfi',  having  a  xharp  bitter  taste.  (Li>v&g.)     Koaea  al  a  nU 

whiti'  mass,  emitting  at  tho  s.iine  time  an  otl»ar  i*f  hrvaisr. 

I  of  piirtial  deconi]Hi(iilion,     With  oil  of  vitriol  it  onAni 
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h^ilrobrointc  aciil  nt  Knt.  thon  bromlno  and  sulphurous  acid.  (0.  Henry.) 
It  eroh'oa  boat  by  contact  with  water,  and  dolinucsocs  rapidly  in  the  ftir. 

I(Lowig.)     Very  soluble  in  alcohol.  (0.  Ihnry.) 
Hydratfd  Bromide  of  Calcium,  or  liydmbrornatf.  of  Lime. — From  a 
■olation  of  bruiuide  of  calcium,  colourless  eilky  needier  arc  obtained,  but 
with  difficulty.  (0.  Henry,  Bertbemot.) 
Ma 


Ci. 

Br 

Colculntion. 

200       20-3.1 

78-4       70-67 

CaBr   

98-4       10000 

ft 


B.  Hydbated  BRoMinR  OP  Calcium  and  Lime  or  Rahic  Hydbobro- 
'matb  op  LiMR. — By  boilinji  broinide  of  calcium  with  milk  of  lime,  filtcp- 
ing,  and  then  allowing  the  solution  to  cool.  (Ic^licatc  needlod  are  obtained, 
resembling  the  tetnil«wic  hyrlroclilunite  of  lime,  iind  dewiriiimsed  by 
water  into  bromide  cf  calcium,  which  dissolves,  and  an  insoluble  residue 
'f  lime.   (Liiwi;^.) 

Ad  aqueous  solution  of  bromide  of  calcium  may  be  made  to  take  up 
more  bromine,  but  cvoh-ea  it  again  when  evaporated  in  a  cloeo  vessel 
over  hydrate  of  potaeli.   (Bcricliue.) 


ft 


C.  H\POBR0MTTE  OP  LiHE?— An  intimate  inixlnrc  of  hydrate  of 
lime  with  H  large  (jtianttty  of  broiuiue,  det>rive«I  of  tlio  excess  f»i  bromine 
by  evaporation  in  vacuo  over  hydrate  'd"  pot;uib,  leaves  a  dry,  inodorous 
nta&s  of  a  li/rbt  cinnabar  cnbmr — pmbably  a  mixture  of  hypobromite  of 
lime  and  perbromidc  i>f  calcium, —The  mass  becomes  yellow  on  tbo  a»Idi- 
tion  of  water,  and  jiartly  dissolves,  forming  a  yellow  blcnrhin^'^  liquid, 
which  deposits  carbonate  of  lime  on  exposure  to  tbo  air.  Tho  iosolublo 
portion,  treated  with  more  water,  continually  becomes  of  a  paler  yellow, 
and  at  last  leaves  n^itlnng  but  white  hydrate  of  lime:  tbo  solution  then 
contains  bromate  of  lime  together  with  tho  compound  B.  (Bcrzelias, 
Pogg.  IG.  405;  19,  205.)— Balarxl  {J.pr.  Chan.  4,  155)  baa  obtiiino<l  the 
eaue  comjionnd.  The  cinnabar-coloured  rna^^s  wlipn  cxponod  to  the  air, 
emits  an  odour  of  bromine,  &nd  dcUquciices — with  separation  of  hydrate 
of  lime — to  a  yelloWj,  powerfully  bleiichinjrliqnid,  which  may  be  prcSHirved 
in  close  vessels.  A  similar  solution  also  may  be  prepared  with  bromine 
and  milk  of  lime;  when  evaporated  In  vacuo,  it  yields  tho  some  red- 
coloured  mass.   (Balanl.) 

Brominu  does  not  net  on  quicklimo  or  carbonate  of  lime,  hut  only  on 
the  hydrate.  Milk  of  lime  mixed  with  bnmiine  produces  a  yellow  bleocb- 
iu(^  liquid.  This,  when  heated,  evolves  broinint-,  followed  by  oxygon  gas, 
and  loaves  bromide  of  calcium  or  hydrobronmte  of  lime.  All  acids,  even 
carbonic  acid,  expel  the  bromine.  "I'tie  liquid  oxidizee  many  of  the  metals, 
and  gives  with  nitrate  of  silver  a  %v]iite  jirt^ipitate  which  rapidly  changes 
to  bbck,  and  is  composed  of  a  mixture  of  oxide,  bromide,  and  bromiite  of 
silver:  the  bleaching  power  is  at  tho  same  time  destroyed.  But  if  tho 
nitik  of  lime  ia  mixed  with  bromiDe  in  excess,  so  that  it  smells  elightly  of 
that  sul>etance,  it  yields,  with  a  silver  aalt,  a  white  precipitate  of  bru- 
inide  of  silver  containing  very  little  bromate,  nnd  rctuins  its  bleaching 
power:  this  power,  howevcr,gtudually  dii>appears,thechanf:;c  beingatteuded 
with  slow  evolution  of  oxygen  ga«  and  separation  of  bromide  of  silver. 
(Liiwig.) 
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af^ucous  acet!o  acid,  it  y)el<l3  moro  or  less  hydrochlorio  acid,  with  fonn&- 
tiun  of  acetate  of  Liiue.  (Buclmer,  Etpcrt.  14,  4H().) 

CalcuUtioD.  Ure.  Dobereincr. 

Ca.^ - 200      ,.    S6I 36-7 38-16 

CI  3*-4     ....     639        63*3        OI'M 


Cft.Cl 


M-4 


1000 


CalcaUdon. 

CO  .  28*«    ....    W-U 

MoO* „.  »-4     ....     4ft-44 


C«0.  MuO*   55-4 


100-00 


Beneliiu. 

iM17 
48-683 

loo-ooo" 


1000 

Mu-cet. 

...      W-77 
..     49-23 


.,  .       lOC-OO 

WenwL  UcrOiuIlot. 
...     49       ..     427 
...     51      ...     B7-3 


100-00 


100 


100-0 


StX'hydi-ated  Chloride  of  Calcium  or  Penta-hydntted.  I/j/droch!orate  nf 
Lime, — Fijcfd  Mol-ammonuic,  Snl-ammoniaeum  Jixum. — Clilori<lo  of  aif- 
duni  combiiiee  witli  water,  tho  coniUinalicn  boing  attended  with  evolu- 
tion of  heat.  It  atiporbs  wsitpr  yrocdily  from  other  jmbstancos,  ospeciallv 
the  f^es,  and  deliijUL-i^ocs  rapidly  in  tho  air.  Ciiloride  of  CRJcium  13 
ohtAiued  as  a  by-product  in  tbo  preparation  of  cau^ic  anitnonia  and 
carbonate  of  ammonia;  in  an  impnro  Gt:itc,  also,  from  tho  mothei^Iiquor 
«f  luany  wlt-eprings.  A  bi^hlv  cunccnlratcd,  hot  eoluiion  yields  crya- 
lale  on  cooling.  Regular  mx. sided  pridnie,  often  «triatod  (aa  /Vy.  140, 
but  with  the  p-face) ;  r  :  »  =:  120°  to  121'  or  nearly  ao.  The  rrv.stals  melt 
eon&iderably  beK>w  100". — If  kept  for  twelro  days  in  vacuo  in  tlio  summer 
time,  they  part  with  4  atoms  of  water  and  Woome  opaijuc,  but  do  not 
fiill  to  pioceit :  after  this  change,  they  resemble  talc,  and  retain  only 
2  atoms  of  water,  CaCI,  '2H0.  (Grabani,  Ann.  I^harm.  29,  31.)  At  200*' 
they  fu(^e  imd  part  with  4  atoms  of  water,  leaving  n  white  porous  niaao. 
(Mit«cherlich.)  They  elHoresce  when  placed  over  oil  of  vitriol  under 
the  evaiwratinjr  receiver.  (BoiiRdorfT.) — Heated  above  tho  meltinc  point, 
but  otill  bi-low  ignition,  the  compound,  swells  up  strongly  and  gives  off 
tlie  whole  of  its  water. 

Cryttalltzcd  Cbltiride  of  Calcium.  Berxalhia. 

CaCl M-4     ....     50-6*       50-397 

6UO 540     ....     49  36  .  4'»r.fl3 


Caa  +  6Aq..™ 109-4 


Or: 


CaO 

HCl 
5UO 


..   100-00 

28-0 
36-4 
4&-0 


100-000 


25-60 
33-27 
41-13 


C»0.  HCl  +  5Aq.  109'4 


100-flO 


3»CI  4-  CAq  corresponds  lo  the  most  highly  concentrated  hydrochloric 
arid  (11.,  324)  r^  HCl  +  OAq.   (Kane.) 

Anhydrims  ehIori<lc  of  ciiUiuni  dissolves*  in  water  with  evolutiou  of 
hcnt;  the  crv^lnllix'C^l  mlIi,  M-itli  production  of  cold;  but  both  dcliuiitiMTe 
rapidly  in  the  air.  100  part*  of  clib^riilcof  c^-ilcium  iti  powder  exposes!  loan 
atmosphere  snturaied  with  moii*turo,  absorb  124  parts  of  water  m  08  days; 
mnrb  more,  thprcforo,  tlian  U  re<|Uired  for  complete  deliqueeconce.  (Brandes, 
SeJi*9.  51,  433.) — Crystallizc'il  chloride  of  calcium  diaanlvet;  in  lialf  its 
weight  of  water  at  0',  In  one-fourth  of  \Xa  weight  at  16%  and  in  every 
pn>portion  of  hot  w.itcr.  Both  dry  and  hydrnted  chloride  of  calcium  are 
r(.-.i(lily  soluble  in  olcitbol. 
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Strertgth  of  an  Aqueous  Solution  of  Chloride  ofCalcittmt  accordiriff  ( 
Kichttr.  {Stikhiom.  3,  171.) 


^!•9l 

40-43 

38-31 
36--19 


Tittnt. 

34*57 
32-35 

26*86 


Fgf  cvnt 
23-93 
20-8S 
17-60 
Ui2 


B.  Htdbated  Chloride  op  Calcivm  and  Lime  or  HrDiiATBD 
Tktua-hydrociiloratk  of  Lime. — Noticed  by  Buchulz  and  Tromnu- 
doHT,  rUo  liy  Berthollet,  >^Stat.  Chim.  1 ,  3'>0),  ami  more  particulftrly  ei- 
aiiiiiied  by  H.  Rose,  {Schw.  29,  15').)  When  cliloridp  of  calcium  is  boileJ 
with  hydrate  of  limo  in  a.  emiill  quantity  of  wator,  or  when  tho  rosidae 
obtained  iu  the  preparation  of  liquid  aiumuuia  is  exhausted  with  a  onwll 
quantity  of  water  and  filtered  hot,  this  couipoDDd  crystalliKca  oat  in  long 
alendiT  needles  as  tlio  eulution  cools.  These  crysl&ls  aro  resolved  by  waCcr 
or  alcohol  into  chloride  of  calciam  which  dissolrea,  and  hydrato  of  lims 
which  remainB  unditiaolved;  water,  howorer,  takes  np  a  Email  portion  of 
Hue  together  with  tho  chloride.  The  carbonic  acid  of  the  air  converts  the 
crystab  into  a  mixture  of  carbonate  of  limo  and  bydratcd  chloride  of  cal- 
cium. (H.  Rose,  vid.  also  Palm,  Taschanb.  1821^  167.) 


Crj'ttalliEed. 

Or: 

, 

H.Rae, 

8CaO. 

4C80  .. 

.   1120 

39-.'i2     . 

...     41-22fi 

C*CI 

55"4         19-55 

MuO=., 

.     27-4 

9*67     . 

...       9*690 

WHO   „... 

16HO., 

,  U4-0 

50'8l     . 

..     49-084 

I 


SC«0,CaCl  +  I6A11.    283-i       10000 


28S-4       100-00 


loa-ooo 


C.  HvpnniLOBiTE  of  Limb. — Known  only  in  a  state  of  mixton. 
with  chloride  of  calcium  inetjuiv-aleut  proportions,  forming  the  oompouod 
ralltitl  Chloruit  of  Lime. 

a.  Chloride  of  Lime  in  Powder. — Formation, — Chlorine  pw  ta  not 
absorbed  by  qntcklimc  or  by  carbonate  of  lime,  nydnite  of  limit  and 
milk  of  limo  ubiwrli  it  rapidly,  with  rise  of  temperature,  and  nearly  in 
atomic  pro|>ortioDs. 

2C«0  +  2C1  =   C»CI  +  C«0,  CIO. 

In  satitraling  <Iry  hydrate  of  Itme  with  chlorine  gaa,  Weiss  obsorvod 
an  omission  of  light.  {Kaetn.  Arc/t,  25,  182.)  By  saturating  bydrat«  of 
lime  rapidly  with  chlorine  f;^^  Its  temperature  may  be  raised  to  il9'. 
(Morin.)  One  atom  of  lime  slaked  with  only  f  At.  water  alvorhs 
but  j^  atom  of  chlorine ;  slaked  with  from  1  to  2  atoms  of  water,  hower^'r. 
■t  aworlMt  4  At.  chtorinc.  (Morin.)  According  to  Welter  and  Dallon, 
ono  atom  of  hydrate  of  limo  nover  absorlM  moru  than  |^  At.  chlorine. 
Thiv,  however,  is  to  bo  explained  by  tho  fact  that  lime  slaked  in  the 
ordinary  way  is  gcneratly  mixed  with  portions  of  (juicklime,  and  on  this 
aooounl  cannot  be  perfectly  saturuttnJ  with  chlorine.  Limo  £flaked  with 
A  Iwge  quantity  of  water — tbo  excess  of  which  is  afterwards  driven  off  at 
a  heat  a  little  above  the  boiling  jxiint — abvorbs  chlorin*  nearly  in  the 
proportion  of  ono  atom  of  chlorine  to  one  atom  of  lime  (53  part«  of  cljr>- 
rine  to  47  parts  of  lime.)  (Ilonton-Labillardiere.)  Acconliog  to  Ur«,r~ 
parts  of  lime  exjiosed  in  the  «tato  of  hydrate  to  chlorino  ns,  alMiurb  I 
S4  to  SB  {larts,  or  not  ouite  one  atom,  though  much  more  thoa  half  an  « 
of  chlorine.     If  tUu  chlorine  is  poased  at  Ant  ia  too  great  qoantity  oiw 
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tin  borate  of  lime,  absorption  takes  place  so  rapidly  that  the  tempera- 
tnre  rises  very  considerably.  Even  if  the  heat  evolved  reaches  only  30° 
or  from  that  temperature  to  US"  (Se"*  to  2462°  F.),  the  lime  absorbs  the 
nme  quantity  of  chlorine  gas  as  in  the  cold,  but  is  foand  to  possess  only 
two-thirds  of  the  bleaching  power.  Hence  a  temperature  between  30^ 
ud  119°  causes  the  change  of  ^  of  the  chloride  of  lime  (or  hypochlorite 
of  lime)  into  chloride  of  calcium  and  chlorate  of  lime;  this  change  occurs 
Tithoat  any  escape  of  oxygen  gas.  (Morin.)  According  to  E.  Dingier, 
o^gen  gas  is  evolved  when  the  absorption  is  attended  with  evolution 
of  heat. 

FrepanUion.  Well  slaked  lime  is  saturated  with  chlorine  gas,  rise  of 
temperature  being  carefully  avoided.  On  the  large  scale,  the  lime  is 
sUked  by  immersing  sieves  filled  with  it  in  wator  and  withdrawing  them 
■gain  immediately,  whereupon  the  lime  crumbles  to  powder.  By  this  treat- 
ment, however,  the  lime  is  but  imperfectly  slaked,  and  contains  too  little 
water:  it  should  therefore  be  slaked  with  a  large  quantity  of  water,  and 
brought  to  the  consistence  of  cream,  and  the  excess  of  water  afterwards 
expelled  by  heat.  (Hoaton-Labillardiere.)  An  excess  of  water  in  the 
kydrate  of  lime  renders  the  absorption  more  difficult.  (Dingier.)  The 
Ofilorine  gas  must  bo  slowly  passed  into  the  hydrate  of  lime  at  the  com- 
nieDcement, — otherwise  the  temperature  will  rise  and  the  bleaching 
power  will  be  weakened.  Labarraque  {J.  Chxm.  Med.  2, 1G5),  mixes  the 
moistened  hydrate  of  lime  with  y^  of  its  weight  of  common  salt,  by  which 
vaua  the  absorption  is  greatly  facilitated. 

On  the  large  scale,  the  chlorine  is  prepared  from  peroxide  of  man- 
ganese and  hydrochloric  acid  (or  peroxide  of  manganese,  common  salt, 
ud  solphuric  acid)  in  vessels  of  cast  iron,  lead,  glass,  or  earthenware, 
linted  by  steam  or  in  a  sand  bath.  The  gas  is  passed  through  a  leaden 
tobe  into  a  leaden  vessel  containing  water,  where  the  impurities  are 
doited,  and  then  into  the  hydrate  of  lime.  The  lime  is  placed  in 
tbia  Uyers  either  on  the  stone  floor  of  a  chamber  built  of  sandstone  or 
brick,  and  occasionally  stirred  about;  or  on  several  shelves  or  dishes 
unnged  in  a  chamber  one  above  the  other;  or  it  is  put  into  vessels 
eonnected  by  tubes  through  which  the  chlorine  is  admitte<l  and  car* 
riedoff. 

Chloride  of  line  must  bo  preserved  in  well  closed  vesaels,  kept 
cool  and  away  from  the  light. 

It  1^  a  white  powder,  usually  moist,  and  smelling  slightly  of  hypo- 
(iUorons  acid. 


Calculation.  Ure.  Houton. 

CaO     28-0     ....      38-68 

HO 90     ....      12-43 


431 
»17f 


■47 


CI    35-4     ....      48-89         ....         40         ....         53 

C»0,  HO  +  CI ....     72-4     ....    10000        ....       100        ....       100 

Or: 

CaCl 55-4  ....  38-26 

CaO,  CIO     71-4  ....  49-31 

2HO 18-0  ....  12-43 

CaCl  +  CaO,  CIO  +  2Aq 144-8     ....  10000 

Every  specimen  of  chloride  of  lime,  whether  prepared  on  the  large 
w  the  small  scale,  contains  less  chlorine  than  the  calculated  quantity; 
.^>ecu8e  either  more  or  less  of  the  lime  always  remains  anaom.b>vckso.>. 
VOL.  in.  Tt 


009  -ISO  *  CCaO  -r  CM>,C1». 

•r  Kb*,  tfa*  otWr  I  nmit 

^^  w»«  nto  Ufffw  ^ 

r  LipHuU  Is  tk  air  M«a  attM 

^■^■Jn !■■  ALrii&  ofcakum 


£{fVM/.— 1.     Pol 

tke  ■nltiott,  wtitck  ccaImi* 

•  wlfHli  I  brtiw il^ 

CUmU*  •r  Km^  .Ucm  up  Witfc  hitfi* 

'  4  per  MU.  a  dUoriM;  li* 

vyiM  otImImm  «f  tbv  mmc  rtmi^.  M 

If  tlrt  cKlon^«f 

Gb»  iiiitiwri  ffcitriJi  «f  iBfcJBw  nmAy  formtd,  the  fint  txtncl  wmM 
W  — fcricfcg  ■  AIM—  <Dii«l>r.^2.  Oiloriiie  ga*  »  uumH^.^ 
^k  of  liae  Bearijr  to  atantiga*  aa4  ibc  li<|iud  4acaated  ova  iht 
«f  lUMb  Aa  cum  of  ^bnatt  vaald  came  a  partial  farauti««  iif  dd^ 
nU  of  UsM,  aad  latRs  tbi  Mfriiing  power.  Chl^riite  walar  4am  Ml 
aofcOB  cwbiiute  of  Ebb. 

TnaifarcHl  Md  eoloail««  lifiud,  l»riag  a  slulit  oilav  <f  ijft- 
chloroii*  ftcM,  sad  as  aftnofoat  taite.  [Tlie  liquid  kept  hi  \aggi  vwi 
at  tko  wall  oaodaetad  ■anihotiinr  of  KesUier  at  Thaa.  exbiUla  ■  b^ 
bloe  eolosr  bj  reAoeCed  li^t  Does  thu  oobor  proporij  Ii^m^  tt  Al 
aqaeoos  oolottoD  of  rhondr  of  I!in«  I] 

The  Mlatioo,  viioD  buUed^  vtoIvc*  pore  ox^gw  gM,  loM«  ita 
power,  and  ofienrards  cudLuds  a  mixture  of  uDe  atom  of  i*h1-"Tatr  wf  liv 
with  17  atoms  of  rblortde  of  iialcium.  (Murin.)  Thii  deeampoaitiea  i*tW 
Miao  as  thnt  Mliich  takes  pbM  with  (lie  iii)WtIr<rr<l  r)i|ori<l«-  i»f  li»«.  ' 
ia  immntiTtitl  wbether  tb«  aolatiou  obtnini'^  from  the  rJJoriile  uf  liaf  f"- 
luin'd  ill  ilio  cold,  and  baring  a  blaaclnnv'  fxmcr  =  100',  he  t-mjiJuni, « 
III.'  cLlbriilu  fttnnad  at  a  luiilier  i<*miioniiam,  and  tany* 
.>f  S7^.  Both  cTol\-«  tiio  «mv  qouititv  of  oKTgM  fi^ 
...^c  ({njuiiitioc  of  cblormte  of  liiue  mad  cblorido  il  (  '^ — 
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)  Ifttter  variety  contains  the  same  proportion  of  chtonite  of  lime  before 
being  heatot),  ad  aftor  the  exgiulsion  of  the  oxygen  gne.  Consequently, 
in  the  fioJution  of  chloriJe  of  lime  uf  100  bleachiti^'  |Kjwer,  two  cbsngea 
occur  airaultaneously  on  tbo  application  of  lieat — namely,  that  of  ouo- 
tliirJ  of  the  compound  into  chloride  of  calcium  aud  chlorato  of  liDie>— 
and  that  of  the  other  two-thirds  into  chloride  of  calcium  and  oxygeu  gas; 
wherciw.  in  the  solution  of  chloride  of  lime  of  67"  bleachiuj;  power,  the 
latter  change  only  takes  place.  (Morin.)  Eveu  in  close  vessels  ill  or- 
dinary temperatures  the  liijuid  elowly  evolves  oxygen  gas,  oepecially  if 
foiled  to  lighc,  and  Hiiully  there  reiiULioa  a  fiulution  of  chloride  of  calcium 
e  dcEtilute  of  bleiurhing  propertie«.  (GrouveJle,  Morin.) 
If  the  chloride  of  lime,  prcviuobly  to  being  diiisulved,  has  loat  a  third 
of  it^  bleaching  power  from  evolution  of  he&t  daring  the  absorpliun  of  tho 
ciilorine,  the  decnmpoMKl  liquid  contains  cblurata  of  lime  as  veil  as  chlo- 
ride of  calcium.  (Morin.)  Exposed  to  the  direct  roy^  of  tho  sun,  tho 
hypochlorite  of  limo  is  converted  into  chlorite,  CaO,  CIO'.  (Oay-Luiiiiac, 
^nn.  ffiarw.  39,  124.)  Acid«>  includiu^  oven  the  c&rboDic,  convert 
orido  of  lime  into  a  lime-salt  and  fruo  culoriae- 


CaCl  +  CblO.  CIO  +  2SO*   =  2(CaO,  SO*)   +  2CL 


If  atldcd  in  insufficient  quaQtity^  they  aUo  give  ri«e  to  the  evoluliuu 

ypochloruua  acid.  Carbouic  ootd  goij  poevcd  through  bleaching  liquid, 
destroys  Its  bleaching  powers,  expelling  chlorine  gfl«  and  precipitatiug 
c&rbonnte  of  lime;  a  small  quantity  of  chloride  of  cnlciuiu  only  remains 
dif(>olvti4l,  together  with  acid  carbonate  of  lime.  AtTnos]>heric  air  acta 
in  a  Nimilur  manner,  but  more  etowly;  but  if  previou:<ly  freed  from  its 
carbonic  acid  by  being  pai^-^cd  through  potash,  it  produces  no  change 
wHatevcr.  (Gaultier  de  Claubry.)  In  the  open  air,  tho  liquid  gradually 
Bralvos  chlorine  gas,  and  l>ecumes  covered  with  a  crust  of  carbonate  of 
time;  if  this  film  ho  broken  up  from  time  to  time,  the  conversion  into  car- 
1>ODate  of  lime  and  chluriuo  im  completely  accomplished  in  the  conn$e  of  a 
week.  But  when  the  cru.st  is  allowed  to  remain,  the  liquid  is  alowly  resolved, 
aa  in  close  vesEcU,  into  oxygen  giws  (free  from  chlorine)  and  chloride  of 
calcium — a  circumstanoo  which  must  Xte  attended  to  when  tho  liquid  is 
to  he  used  for  disinfecting  purposes.  (Morin.)  Bleu^rbing  liquid  destroys 
organic  colours  and  the  odour  of  dccompoeing  organic  matter,  but  only 
ID  the  jiresenc'e  of  an  acid  which  seta  chlorine  free.  Tincture  of  litmus 
is  not  immediately  decolorizerl  hy  bleaching  liquid,  but  only  after  some 
time,  by  the  action  of  the  carbonic  acid  iu  tho  air ;  the  effect  id  acrelerated 
by  blowing  the  air  from  the  luuga  through  the  liquid.  (Gmelin.)  If  oir 
is  first  blown  through  putrid  blood,  and  theu  Ihroiigli  bleaching  liquid, 
it  precipitates  carbonate  of  lime  from  the  latter  and  loses  iU  bad  odour; 
if,  however,  it  bo  passed,  first  through  putrid  Mood,  theJi  through  potash 
or  milk  of  lime — which  absorb  tho  carbouic  acid — and  lastly  through 
bleaching  liquid,  it  retaina  the  bad  wlour.  (Gaultier  do  Claubry,  Ann. 
Chim.  rhjfs.  33,  271.)  CarlxuuUe  of  potaeh  precipitates  carbonate  of 
lime  from  bleaidilng  liquid,  producing  aqueous  chloriile  of  potash.  If  the 
ble»ching  li(i<ii"!  is  obtained  by  dissolving  chloride  of  lime  of  (t?''  tftrenglh, 
the  chlorate  of  lime  which  it  wmtains  is  converted  into  obloruto  of  potash, 
aod  iu  this  form  may  be  quantitatively  estimated.  (Morin.)  [For  a  fur- 
tlier  account  of  the  pnqwrtiea  of  chloride  of  Unie,  v'ld.  II.,  301 — *^**'*J 

On  Chloride  of  Lime  mV/  Dalton,  (.-Inn.  Phil  1,  15;  2,  6;  also  Sekit. 

445:  1 1,  3G;  farther,  Fhil  Mag.  65,  126.— Welter,  Ann.  Chim.  Phjfi. 
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CalcuUtioa. 
280  72'3& 

10-7  27-65 


BcratUoft.  SirU.IHTjr. 
72-6855  72-7 

27-3U&  27-3 


^ii 


o(  Cilciom 


38-7 


^Khproth. 


Tliomson. 
34-3 


100-00 

Richtcr. 
65 
35 


100-0000 

Dclton. 
60 
40 


1000 


1000 


100 


100 


^JOOOO 

lji»rs  reaiiilv  wlion  fir.-t  licat&l  by  t]i<}  ttowpipe ;  but  by  pro- 
i:  "T-nliinlly  loses  hydrofluoric  aciJ  and  is  changed  into  a 
•.'i'liuro  liinu!  (Smith^on,  Ann.  Phil.  23,  lOl.)     It 
-■i   Uv  tjoilin;:  with  a  bolution  uf  jiotash  or  soda,  or  by 
^hydrates;  but  wlion  it  is  fused  in  a  finely  dividwl  Atate, 
^putnah  or  toda.  cflrbunatc  of  iinic  and  fluoride  of  pota9- 
■  lUw  i»n>ducn<I.  (Benoliutj.)       The  doi-u  in  posit  ion    is    only 
(rn)olin.)     The  vapour  of  aniiydivju.s  sulphuriu   a«i4 
iir-spar  nt  a  red  heat:  that  of  oil  of  vitriol,  however, 
■  easily.  (Kuhluiarin,  Bers.  Jahreshcrifht,  8,  8fi.)     100 
i-riiitod  wiih  oil  cif  vitriol,  leavo  175  part.s  i>f  uulphato 
-)     With  cold  oil  of  vitrit>l,  fluor-spar  yichlH  a  clear 
ulain  siliea,  however,  it  effervesces,  and  does  nnt  yield 
on  account  of  the  forinntion  of  ^'vpeum):  dccompofii- 
lO^j  and  tho  trau*|wircncy  1m  deslniyed.     Water  e«?pa- 
r  fivnii  the  ohi  solution.     Concentnited  hydruchlorio 
liavo  in  a  similar  manner,  only  they  do  not  produce  lio 
•  ilinp  nitric  acid  decompfwes  fluoride  of  calcium  ynt- 
liite  hydrorhloric  acid  (li.«.«olvc8  a  small  cjuanlity,  which 
<l  by  tilkalis,  and  likcwiiie  roraainr;  behind  when  this 
;,.  ud.     When  silica  is  present  iu  the  fluor-apar,  nitric  and 
^•ids  diasolvo  a  larger  quantity,  in  the  form  of  Uuoride  of 
alciiim.     Aqueous  hydrofluoric  acid  takes  up  but  a  very 
of  fluor-cmr.     It  does  not  evolve  beat  with  this  acid, 
'Rs  silica.  (Berzelius.)     Insoluble  in  wat«r. 

.rRD  Kluodobide  OF  Calcium,  or  HvuHOFLUATE  OP  Borate 
tained  by  the  epontanooiis  evaporation  of  ji  solution  of  car- 
■  in  tctrn-hydrofluatc  of  boracic  aeid  (the  lime  not  being  in 
I  solution  of  artilicially  prepared  fluoride  of  calcium  in  ter- 
;  honicic  acid.  It  forms  a  golatinoiis  precipitate,  having  an 
reddening  IJtmufl.  Water — especially  whoa  hot^ — doconi- 
ipound,  dissolving  out  an  acid  salt,  and  leaving  a  basic  ttalt 
ii»  flnoride  of  calciiini  in  excess.  (QerzoUua.) 


CALnUM   AND  NlTHOOEN. 


OP  LiHE. — Prejiared  like  nitrite  of  baryta,  by  the  first 
)r  more  readily  by  treating  a  boiling  a<jucou3  solution  of 
er  with  lime-water — passing  sniphurctted  bydnxgen  through 
id,  if  tho  eilver  Bait  is  In  excess,  or  carbonic  acid  pas  if  the 
nates — and  evaporating  to  tho  cryatalliziag  point.   Pi:i8m\ti^ 


MlWMRif 

m  hm  lAMd  Hw  »  vocpt«  of  dsja.  or  man  tmiW- 


t  Biioifine  OF  CALcrm  wrra  AnonA.  —  BrnmMe  of  cikstfi 
»Dd  tben  redaccd  to  powd«r,  t&MflM  aattMiacal  (m  vhk  J^ 
«o  (.f  tcnfwntare,  and  b  eoaT«rt«d  into  t  white  voisBiMfll  ft*> 

tMvpond  foras  with  wstcr  »  ekv  iDlptiop,  wIMi  T 


CARBONATE  OF  LIMB  AND  SODA. 


J>15 


carhoQAta  of  lime   oo   exposure  to  the  air.  (RammoUborgi  Fagg.  55, 
239.) 

CalcalAtJoo.  Ruum«Uber;g. 

3NH* 5!  0     ...       31-U       ...       Mi 

CaBr  J8-4     ....       6^86       ....       G:>-6 


3NH>.CaBr      1494 


IUU-00 


100-0 


fi.  CitLuRiDE  OF  Calcium  with  Ammoxia. — Chloride  of  calcium  ab- 
I  ammoiiiacal  giu,  swelling  up  and  fulling  to  pnwdiir.  (Berzeltu.i.)  The 
1  ehloride  tukes  up  tlie  Airimonia  mpidly  at  tirtit,  but  it  la  loag  before 
he  abKuqitioii  U  comploUi;  tlir  lumps  of  cliluride  of  ua.lciuui  uru  theruby 
^dTorted  into  apowderof  20  times  their  funnor  volume.  (H,  Hose.)  Ac- 
ling  U\  I'ereos  {Ann.  C'hhn.  Pkya.  4-1,  317),  rewutly  fuaeJ  chlorido  of 
Jciuiu  dui'8  uut  absorb  aininouia.  The  coinpuuuU  loses  uU  its  uiiiiuuuia 
.  in<HU>rat«  heat  (Faraday,  H.  Uuse.)  It  takes  fire  iu  ciilorine  ga», 
iriUi  separation  of  nitrngou  j;^  and  foriuation  of  hydrochloric  acid. 
Taraday.)  Water  didtiolves  it  perfectly,  at  the  same  time  setting  the 
nonia  free,  (Faraday,  H.  Rose,  Pogg,  20,  15-1.) 

SstnTBted  wltb  AmmODia.  H.  Rose. 

-*NH" 680     ..„       5506       ...       B*-34 

CaCl    55-5     ...       44-94       .  45-67 

"lOO^OO     ....    loowT" 


4NH*,CaCl      123-5 


CaUTUH   AMD   POTASSIUH. 

A.  Phosphate  of  Lihg  and  Potash. — -When  phospliate  of  pota«U 
I  added  to  Umo- water,  or  a  coucentrateil  aqneous  solutiou  of  potash  is 
oiled  with  phosphate  of  lime,  an  insoluble  compound  i."-  produced,  con- 
sltng  of  phosphoric  acid,  lime  and  potash,  and  a  soluble  compound  of 
be  same  three  elements,  in  which,  however,  the  potash  prodoininates. 

li.  SauBsure,  ^V.  Gehl.  2,  698;  Borthollet,  N.  Gthl.  3,  274.; 

B.  Sulphate  op  Limr  and  PoTAsn.— A  mixture  of  the  two  salta 

es  more  readily  than  either  of  them  aloue.   Water  removes  the  sulphala 
'  potash.  (Braconnot,  Ann,  CMm,  Phg*.  31,  S8.) 

C.  One  atom  of  Carhonatt  of  Potath  fuses  rery  euily  with  1  or  2 
una  of  Flu.ftr-9par.  The  mass,  when  cool,  is  translucent,  vitreous,  and 
a  laminated  crystalline  texture;  it  deliquesces  in   the  air,  and  water 

Ktract«  from  it  carbonate  of  potash  and  tluortde  of  potassium;  but  tha 
luor-fipar  is  never  more  than  partially  decomposed.  The  mixture  when 
beatcd  to  whitened,  boils  up  and  cvolvoa  carbonic  acid,  and  then  hardeos. 
^erthier,  Ann.  Chim.  /"Ay*.  38,  2i3.) 


Calciuji  and  Sodioi. 

A.  CAnnoNATE  op  Limb  ano  Soda. —  a.  In  ainmit  prop(fHiont. — 
«.  Anhj/dfons.—A  mixture  of  53-2  parts  of  dry  carbonate  of  aoda  and  50 

Jiartfl  oi"  carbonate  nf  lime  fnswi  vory  rcndily  at  a  strong  red  hrat,  and 
orms  a  liipiid  m  mobile  na  water;  when  rapidly  cooled,  il  solidifies  to  a 
white  trun.*i»arent  mass  having  a  crystalline  fracture  As  soon  aa  the 
beat  rises  above  bright  reduess,  the  Uc^uid  boils  and  Grolvoa  cartMiiia  wA^ 
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thoD  tbiokcns,  and  at  a  vhiiG  heat  becomes  perfectly  aolid.  (Bertliier,  Ju. 
Vhim.  Phjs.  38,  248.) 

$  IJijdrated. —  Found  native  ad  GaiflumU,  coreriiig:  nmo — Pnop 
tated  occasinniilty,  a  little  above  0'^  from  a  solution  of  carbonate  of  toil 
purifici^  by  repented  crystaUizatiou ;  it  is  tbiis  nbUiiDod  in  the  fona  td  » 
vhite  pnwdi^r,  whirli  is  wiksliud  and  dried.  Gaylussite  Torms  tniiujium, 
colourlot!«,  liiglily  lustrous,  oblique  rhombic  )fri8m.-j  l>eliingiag  to  tbe  ufali^ee 
prismatic  system;  «:«'=:  TOj"  &c. ;  tleavago  parallel  to  u  and  «'.  (CW 
dier.)  The  cryutJilB  refract  light  duuMy.  (GBaminl.)  Sjn<ific  j^WfilT 
from  1- 028  to  I  ;>;'.,  Iioiu»iiujauU.  <=  2-))2!,  Barni<L)  Harder  than  olr. 
epar. — Dccrcpituteit  ttltuiitly  when  heated:  becomea  <ipa(|ao  fnMa  loaif 
water,  and  fu^ea  rnpittly  before  tbe  bluwpijte  to  an  n[iai]^ui>  lieadt  «hick, 
when  otieo  fonned,  is  no  longer  fusible,  on  account  of  tbe  cfrcnpe  of  euW 
nio  ncid  (Beribior),  and  ba-s  n  strong  alkaline  ta«te.  Puwdervil  Ga^rf»lc 
before  ijrnition  dissolves  »]*nrin;;)y  in  w.iter  witbuut  sufloriti*;  dt.<oo«itp»- 
Bition;  tbe  auIiydrou»  t^alt  iu  rciwN'cd  by  water  into  car1>MDute  of  iMtt 
wbiob  di^^lvcs  completely,  and  iiisuluble  curbanato  of  lime.  Xitrirafll 
di^isulvcs  tlio  mineml  readily,  with  effervescence.  ( Bt.u^sinijauU,  .fan, 
Chim.  Phy».  31,  270;  aUo  ScJi-w.  47,  247 ;  also  Pogf.  7,  97.)  The  Mti. 
ficinlly  prepared  Rait  cfflorescea  in  a  dry  atmosphere,  and  fuses  r.n  chaRMl 
before  tbe  blowpijie  to  a  clear  bend,  wliicb  solidifice  on  ewiltu;^  to  a  vkiu 
enamel ;  after  lou^  cxjioenre  to  the  flume,  ibc  carbonate  uf  MhU  aouJa  iato 
tbe  eburcoal,  leaving  the  Uuie  in  a  pbospborcsoent  state.  (Bauer,  Pvfff 
24,  307.) 

BoBiBrinpiBte.  Bncr. 

Calculation.  ^.'etirr.  Artff,  ^l^ 

NaO.CO^ 53-2     ....       ;!.'>  8!)         ....  3 J  0L»         .„  .K'! 

C«().CO» 500     ..       53-74         ....  3i49         ._  *4-l 

AHO 4V0     ...      30-37        ...  SZ49        ...  »^ 

148-2     .,.     lOO'OO        ....        10000        ....  M-i 

Barruel  (ilnn.  Chim.  Phys.  42,  313;  alw  ScMw.  58,  361)  fontid  ia  Gty- 
lussite  14  i>er  cent,  uf  curbotiate  <if  soda,  70  of  carbonate  of  linw,  P^  of 
water,  and  (i  percent,  of  impurities;  probably  be  analv»i>d  a  dUTerm 
tnincral — a  supposition  wbicli  is  corroborated  by  the  hi^h's|.ecific  graTicy 
which  he  found. 

6.  One  Atom  of  Carbonate  of  Soda  and  2  .Itmru  of  Carhonatt  <^  lim 
behave,  when  fused  together,  exactly  liko  a.  (Bertbier.) 

c.  One  J  torn  of  Oarbottate  of  l^oda  and  3  Atom  cf  Cttrbomttte  ttfjjimi. 
— This  mixture  merely  softens  at  a  red  heot,  but  aflorward-i  bvtU  *b1 
©rolves  carbonic  acid.  (Bertbier.) 

Carbonate  of  sodn  heated  on  cbnrenal  berforc  the  blowpijxr  daw  sal 
vaite  with  cau5tic  lime  »r  e-arbonate  of  lime,  but  pcootrates  by  itMl/bls 
the  pores  of  the  charcoal.  {Borzeliua.) 

B.  Borax  dissolves  lime  easily,  forming  with  it  a  tnuuMnal  gUa', 
the  carbonate  of  lime  it  dissolvoa  with  efrerroaceoce.  The  eimm  is  tioas- 
^renl,  but  by  exposure  to  an  interrupted  blast  it  becomes  cToadeii  ;  witk 
a  bu-gc  excess  of  lime  it  solidities,  uu  cooling,  to  au  angular  cryMiSGm 
tOMMt.  (Berxclios.) 

5  — Ulex  (Ann.  Phantt.  70,41^)  describes  a  double  borate  of  eoda  | 
lime  ocourrinjj  in  the  nitre-beds  of  I'eru,  and  kooirn  by  the  notoe  of  9 
which  is  found  in  while  ma.«)H>t4  frnut  the  sxk  of  a  bazel-nul  to  that  afl 
inodentely  sized  jwlato.    Wbeo  broken,  the  ttioas  is  fouud  to  cuiuift  d 
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cryEtatlinc  threads  interwoven  with  each  other,  which,  accord- 
ing to  Fniukeiiheiui,  iipjie^r  under  the  microscope  to  be  eix-suled  prisma, 
or  probably  rhombic  jirisms  with  tlie  more  acute  edges  perpendicularly 
tnncate<l  m  one  direction,  and  obliquely  in  another.  Sp,  fpr.  =  1  S. 
Readily  fnec.-*  before  the  blowpipe  to  a  colourless  flase.  When  tiioititcned 
with  sulphuric  acid,  it  colours  the  flnnio  greon.  Scarcely  soluble  in  cold 
water,  and  rory  sparingly  in  hot;  the  bolullou  has  an  alkaltuo  reaction. 
Dissolves  in  acida  without  cfiervesceuce. 

Colculntion.  I'Ipji. 

NiiO    ™ 31-2       ...         8-99  8-8 

SCiiO ^ «.„ 560       ....       16-13  ...  15-9 

5B0»  „ „ 1  rO-O       .._       48-96  ....         49*5 

lOHO  „         90-0       ,.       «a*92  ...         2.1-8 

K»0,2C«O,5B0*  +  lOAci.      247-2       ....     100-00         ....       IflO'O 

This  fiultstance  appears  to  bo  similar,  if  not  identical,  with  Hayes's 
fjfdiro-borocalcite,  or,  according  to  the  above,  Jioiv-natrocaicite.   ^ 

C.  Mctttphotphate  of  Soda  (:vi  it  rcinaina  afttr  fuaion  of  phosphate  of 
pcla  and  ammonia)  di.«soIvrs  time  abundantly  before  the  hlowpipe — the 
carbonate  also  with  ctForvcscencc.  The  bead,  which  is  transpart'iU  whilo 
hot,  doet)  not  become  luilky  on  cooling  unlesa  It  in  tsatumteu  wJlh  liioo. 
(Bcrzeliua.) 

One  part  of  Bone-ash  forms,  at  a  red  heat,  with  38  parts  of  dry  Cm-- 
hwMtt  of  i^oda,  a  fluid  mixture,  wliicli,  when  aolidifiefll,  rcuemhlcs  close- 
grained,  whil*  iittatuary  marble,  ami  at  a  white  boat  evolves  carbonic  acid 
and  becomes  le»s  fusible.  AVith  r.9  j)nrt»f  of  carbonate  of  sodaj  at  a  red 
heat,  it  fumis  a  soft  pasty  maas;  bat  with  lc^«  carbonate  of  aoda  it  dooa 
nut  fuse  at  all.  (Beithier.) 


k 


U 


_  D.  ScLpnine  of  Calcicm  axd  Sopium.'— By  exposing  10  parts  of 
dry  sulphnto  of  soda  with  25  part*  of  crystallixod  pypsum  to  a  white  beat 
in  a  charcoal  crucible,  part  of  (he  sulphide  of  eodium  foniitd  is  volatilized; 
and  14'1.'>  imrts  of  a  metallic  6u9phi«le  arc  obtained,  contistin;;  of  26  per 
cent,  of  sulphide  of  sodium  and  74  of  sulphide  of  calcium  (probably  a  mere 
mixture  of  the  two).  Koee-coluurcJ,  blistered  niass  having  a  granular 
fracturu  and  fouicwhat  pearly  lustre.  At  a  stronger  white  heat  it  lo.-MiB 
still  more  sulphide  of  sodium,  and  leaves  a  dense  granular  mass.  ( Berthier, 
JIB.  CAim.  HifB.  22,245.) 


c 


E.  Sulphate  op  Soda  with  CAnnoNATE  op  Lime. — One  atom  of 
eulpbate  of  soda  with  one  atom  of  carbonate  of  lime,  ()r  one  atom  of  car- 
bonate of  soda  with  one  atom  of  sulphate  of  lime,  fuses  tmnrjuilly  at 
a  rf<l  heat,  without  evolving  gas,  and  yields  on  cooling,  a  clear,  white, 
solid  nicus,  having  a  somewhat  crystalline,  granular  fracture.  Heated  to 
whiteness,  it  parts  with  carbonic  acid,  and  i.'^  converted  into  an  infusiblo 
mixture  of  caustic  lime  and  sulphate  of  aoda.  (Qerthier.) 

F.  SuLPRATE  OF  Ltme  AND  SoDA. —  Found  in  the  form  (\t  GlanJxiite. 
.-  Transparent,  colourless,  ohliquc  rhnmhic  prisms.  Fig  100  (nearly); 
«  ;  u'  =  80"'  8';  i  ;  the  edge  between  u  ami  «'  =  lU'-'  13';  cleavage 
parallel  to  u  and  «',  and  most  distinct,  parallel  to  i".  Sp.  gr.  from  2'73  to 
2*8.  Fuses  before  the  blowpipe  to  a  clear  bead,  which  becomes  turbid  as 
it  cools.    Uccomcs  opaque  when  put  into  water.  (Brogniart,  J.  Miu.*i.^,&^ 


«-) 
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E.  One  atom  of  ffeaiy-»par  Tnics  but  imperfectly  vith  one  aiom  of 
FlitoT-gpnr,  and  yields  a  blistered  maaa  having  a  crystalline  granular  fnic- 
tiiro.  Willi  2  HtoiiiH  of  heavy  spur  tbo  mixture  becomes  perfirctly  fusihlo, 
juid  yiclda  a  denw  tranKpareiit  niajy,  of  elightly  cryfltallitio  fraelure.  (Rrr- 
tbicr,)  i^ulph&te  of  baryta  heated  with  fluor-spar  before  tbo  blowpipe  dd 
charcoal  fonns  a  glaaa  wnich  is  clear  while  fused,  but  onamol- white  when 
cold.  (Bcrzeliaa.) 

F.  One  atom  of  Chlcrttk  of  Jinrium  fuses  pretty  readily  with  I  or 
S  atoms  t)(  filuor-tfyar,  emittingacid  vapours.  The  product  ia  an  opaque 
enamel,  exhibiting'  a  wplintcryil  friicture.  Water  removes  rhluride  of 
bttrium  from  it,  and  leaves  fliioriipar;  hut  alc{)hol  dissolves  out  from  the 
powdered  enamci  a  oonsiderable  quuciity  of  chloride  of  caleium;  fluoride 
of  bftrium  mast  therefore  have  been  foniied.  (Borthicr.) 


Calcivh  and  Strontium. 


A.  Ltme  and  Strontia. — Equal  parts  of  these  substances  fuse  to  a 
hard,  white,  blistered  cake,  which  contains  a  few  glassy  and  enamel-likd 
globules.  (Guyton-Morvcau.) 

B.  Carbonate  op  Ltme  and  Strontia. — EmmoniU  contains  827 
per  cent  of  carbonate  of  strontia  with  12'5  per  ocnt.  of  carbooatoof  lime, 
(Thomson,  J.  pr.  Chan.  13,  234.) 

C.  Sulphai€  of  Strontia  fuees  with  Fluor-spar  on  charcoal  before  tbo 
blowpipe  to  a  clear  gloss,  which  becomes  enamel-white  on  cooUng.  (Ber- 
selios.) 

GALCirH    AND   CaLCXVM. 

A.  Car-bonate  of  Litne  and  Chloridi  nf  Calcium  in  atomic  proportions 
fuse  together  very  easily  at  a  red  heat;  when  exposed  to  a  white  beat, 
the  mixture  loses  carbonic  acid  and  solidiGes.  (Berthier,  Ann.  Chim.  Phys. 
38,  253.) 

a  B.  Si7LPHn>B  OP  CAicirM  and  Lihe. — CaS,  +  CaO,  HO.  Ac- 
cording to  H.  Rose,  this  compound  cannot  he  prepared  on  the  small  scale, 
but  is  produced  in  the  preparation  of  carbonate  of  soda,  from  the  aulphiite, 
&c.,  and  remains  undissolved  on  troatiug  the  mass  with  water.  {Ajm. 
fharm,  50,  439.)  f 

C.  SrLpniDE  OP  Calch'm  with  CnioRiDE  op  Calcicm. — One  atom 
of  Bn]])hale  of  lime  heated  to  wbiteness  in  a  charcoal  crucible  with  one 
fttom  of  chloride  of  culcium,  forma  a  semi-fluid  pa-ste,  which  on  ccmling 
becomes  black  and  translucent,  and  exhibits  a  highly  crystalliue  fracture; 
it  deliquesces  rapidly  in  the  air.  (Berthier,  Ann.  Chim,  I*htf$.  43,  303.) 

D.  Triphospuate  op  Ltwe  with  CnconiDE  or  Fluoride  of  Cal- 
OitXM.— Apatite  is  somelimcs  found  as  ChtorttpaiUe  =  3(3CaO,  PO')  + 
CaCl ;  sometimes  as  Flvornpatite  =  3{3CaO,  PO*)  +  CaF,  but  most  frO- 
qaently  as  a  mixture  of  the  two.  {11.  Rose,  Po^g.  0,  \^h.\    \\.\»^i>vi^^*i 
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the  rkotnbobcilral  sjrstem  nf  crvBtnllixatiun  (Fi<f.  133.  137t  13ft,  139,  HO. 
and  olhors):  p  :  r  =^  157^  47' 32*.   (Himy.J    'Si>ecific  j 


(Mohs.) 


gravity  =  3  2W. 


Clilortpatite. 

fC&0.„... 

.    2:.20          48-3: 

3ePO»  .. 

.     2U-2           41-07 

CaCl 

hb-4           10-62 

flaorapadte. 

»C«0 2520         ^991 

3cPO*     ...     214  2 

C*F    38-7  :-66 


?■« 


521 -6 


10000 


9D4-9        9999       IM-flQ 


E.  SrLpmnB  op  CALriCH  with  Fluokidr  op  CxLcirM. — On«ftt4« 

uf  Hutpbnto  uf  lime  fuses  rcudily  with  one  atom  of  6uor-spar,  and  yield* 
a  white,  eciirocly  tninijliioent,  blii^lered  niae?,  exuibilinj^  a  cryslaiiiM 
graimlax  fracture.  (Berthicr.) 

F.  SuLi'tUTB  OF  Li.ME  with  FLuoniDE  UP  Calcium. — a.  One  alAmoT 
nt1|d]ato  of  litiie  trltb  2  atotiM  of  iluor-fipur:  Fueoe  perfectly,  formio^a 
ilenpc  niaas  with  nnevcn  tiiid  slightly  crystalline  fracture. — ^o.  In  atonic 
proportions:  Fuses  with  still  greater  ease.  Clear  white  maaf),  fonoedaf 
large  plateij  crossing  each  other,  with  sfiaccd  Hlled  witK  cryttali.— 
c.  2  atoms  of  sulphate  of  litnc  with  one  atom  of  fluor-icpnr:  Tnam 
completely  but  le^s  readily  than  6.  White,  fienii-tnuisfa.rcDtT  comi 
niatsMS,  with  tfliining,  pra"ular-foUated  fracture. — d.  4  alotnd  of  ntf 
of  lime  with  one  atom  of  fluor-spar:  Fuses  but  very  imperfectly.  \V 
0]»aQue,  bi;;bly  blistered  mass,  with  fine-grained  frnctnre.  (Berthicr,) 

iJeforc  the  blowpipCj  7  parts  of  pypsuni  yield  with  4  parts  »>f  fla»r-f 
a  iiiu'h  nliirli  is  tr:in>|«ireiit  while  fn^ed,  but  beconiea  ennntel-whitoi 
coolin^*;   after  protonecd  ignition,  it  1ujic»  aulpburic  ucid   and  bocudl 
info^ible, — the  change  being  attcndoil  with  some  de^frcR  uf  BfTerreMcooe 
aud  tbo  fcnnation  of  cauIitlower-Ukc  oxcrcsccncc^.  (Bcrzdiiu.) 

Calcium  also  combines  with  mercury. 


Craptbr  VII. 

MAGNESIUM. 


Bergman  de  Magnesia.     Opitso.  1,  36.5. 
Fourcrojr.    Jnn.  Chim.  2,  27S. 

Berzolioa,     Gilb.  40,  255.— Further:  Schw.  31,  258;  also  ^nn. 
Fhys.  14,370. 


Chim. 


Ifa^iittm.     Talciunu 

Hisiory.  Tbe  knowlcJ^  of  carbonate  of  magnesia,  or  noffnaia  alha^ 
OS  a  meijicine  wns  lir»t  prciuuliniicd  from  Rome  in  tho  bcgiuniiig  of  tho 
IBtli  century;  Valentin  in  ITOT  anil  Slevogt  in  1709  siibsL-ijueutTy  fuund 
the  sanio  eartb  in  the  mother-liijaor  of  saltpetre  and  In  Epsom  Ralt.^^  Hoff- 
mann^ Hluck,  Mur;;gmf.  and  Uorginan  pointed  ont  the  cbaractcrs  wbioh 
disttti;;ui6li  tt  from  lime,  vvitli  which  it  wn«  at  first  confounded;  Sir  H. 
Davy  obtained  from  it  tbo  metal  inagnesiumj  wkiob  Busey  snccceded  in 
procuring  in  a  greater  degree  of  purity. 

Sources,  Less  abundant  than  ealcium;  found  in  tbo  inorganic  king- 
dom afl  hydrate,  carbonate,  borate,  pbonpbate,  sulpUntc,  hydrocbloratc, 
ajid  nitrate  of  magnesia,  sonietimea  in  tbe  soliil  state,  aomctimes  dissolved 
in  varioas  niincnii  waters  (including  aalt  springs),  and  in  eco-water;  ia 
a  variety  of  niincrdla,  con»il^ting  of  ailicate  of  magnesia  combined  with 
otbcr  «ilicntcs,  lui  in  floup-stnne,  meercbaum,  steatite,  ophite, tolitc, anorthite, 
hornblende,  a«be8to»,  talk,  angitc,  rlirysolitc,  and — combined  with  nlumina 
—In  spinell  and  zeilanite;  tu  tbe  urganic  kitigdom,  chiefly  ou  carbonate 
and  phosphate,  and  in  combinatiun  with  organic  acids. 

P  Preparation. — 1.  Into  tbe  closed  end  of  a  glass  tube,  about  half  an 
inch  wide  and  20  inches  long,  bent  down  at  a  short  distance  from  the 
bottom,  6  globules  of  potassium  about  the  size  of  pens  are  introduce^!,  and 
into  tho  horizontal  portion,  pieces  of  chloride  of  magnesium  separated 
from  each  other  by  ^niall  fragments  nf  poret^liiin  ot  glnsji:,  to  prevent  their 
running  together.  This  portion  of  the  tube  is  then  heated  nearly  to  red- 
ness; after  which  the  potassium  is  made  to  boil.  The  vaponr  of  the  pota^ 
sium,  acting  on  the  chloride  of  niagnesiuni,  gives  rise  to  vivid  ignition^ 
which  gnwliuilly  cprLads  throughout  the  tube.  When  cold,  the  chloride 
of  potassium  and  uudccomposcd  chloride  of  magnesium  are  dissolved  out 
from  the  mass  by  moans  of  cold  water  deprived  of  air  by  boiling,  and  the 
globules  of  magnesium  arc  washed  two  or  three  times  with  water.  On 
Jint  adding  tbo  water,  a  small  quantity  of  hvdrogon  gas  is  evolved,  arising 
from  tbo  presence  of  free  potassium,  and  tfie  potash  thus  ^todvxc^ '^t%ca> 
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pitates  a  Bmall  portion  of  hydrate  of  niagncstn  from  tbe  cltloride  of  aia)>- 
nceium;  Jliia  hovrcvcr  in  easily  removed  by  wai«hing.  (Doasy,  J.  ChiwL  Mfi, 
6,  14li  also  Scfiuf.  53,  218;  also  Po'jff.\»,  140.)— Liebig  (Pogg,  l\i.  UTj 
introduces  into  a  straight  gla&s  tubo  from  3  to  4  lineu  in  dianietcr  aad 
closed  at  one  cod,  about  10  or  SO  ^'lubules  of  potassium  of  the  t'lta  vS  pmt, 
and  above  tbom,  cliluride  of  inagnesiiiiu  iu  largv  pieces;  beats  the  wbob 
OTcr  a  charcoal  fire;  and  then  inclinea  the  tube  ro  aa  to  suffer  tho  fumi 
potassium  to  permeate  tbe  cLlorido  of  ma^esium :  decomposition  tlua 
takes  place  with  iucandosccnce.  Tbe  suial)  globules  obtained  after  woebiai; 
the  cooled  mass,  are  made  to  unite  into  one  large  globule,  by  heating  thea 
with  chloride  of  potosdiura  in  a  closed  crucible  to  tbe  melting  point  of  ta\- 
rer. — 2.  Vapour  of  potassium  U  passed  over  magnesia  ignited  in  a  pUtinM 
tube,  and  the  residue  gently  heated  with  mercury,  wbieh  disaolrat  dm 
matf  uesium  and  may  be  afterwards  separated  by  dislillatiuo.  ( H.  Dary.  r~ 
3.  By  the  lintt  method  given  for  the  preparation  of  Inu-imn.  Slightly  mm- 
tenea  mii|^iesia  is  nut  decomposed  with  the  same  readiness  a«  slishtly  motH 
tenetl  »ul}iliiite  of  magneciia;  tbu  mercury  also  cuiinut  Ifo  ctnnplctrly  di^ 
tilled  from  the  amalgam  obtained,  Ktncc  magoefiium  when  bcatcil  acts  upas 
gloss.  (H.  Davy.)  Guy-Lussac  Si  Thcoard  did  not  suoeccd  in  prodaciac 
the  amalgam  by  the  galvanic  method. — 4.  If  the  glass  tube  a  and  the  diab 
e  (App.  8)  are  filled  with  a  saturated  solution  of  common  salt,  and  ths 
giaaa  tube  6  with  a  saturated  fiolation  of  chloride  of  magnesiiun,  tfao  rai* 
tire  eteotrode  of  a  battery  oonsiBting  of  20  pairs  of  plate*  being  maa$  It 
pass  into  a  and  the  negative  electroae  intoA,  no  metaJ  is  depoaJted  oa  iha 
cathode  from  the  magneaium  eolt,  unless  it  Itas  been  prD^iorad  in  a  nittt 
vaasel  and  has  taken  up  a  small  quantity  of  chloride  of  silver.  !■  ihk 
L^ftse,  it  first  deposits,  with  a  scarcely  perceptible  evolution  of  hj  JWf 
gat,  a  grey  mixture  of  silver  and  magucaium,  and  nfterwanU  pore  nag» 
nesium  iu  silver-white  octobudrono.  (BecquereL) 

Proptrtin.  Silver-white,  witli  a  high  lustre;  very  dwetile  aad  cayoUi 
ef  being  beaten  out  ioto  tliin  leaves;  fuM's  nt  a  gentle  be^t.  (Baiiy^ 
Hard,  yielding  however  to  tbo  hammer  and  the  file.  (LieU^.)  Ctjwr 
lizes  in  octofaedrons.  (BecquereL) 

Alcmic  metffAt  nf  Mat/nt$ium :  J2*ll  (Sebeerar,i*0|^.  70,  407);  M'M 
(Svauberg  &  Nvrdcnfeldi,  J,  pr,  €hem.  45,  470). 

Compounds  o/  MagMtium, 
Maqnesidu  a»d  Oxyoeh. 

^•tuZe  of  ifagnesium^  Magnena^  Calcined  MagMsiSt  Tafkerdf,  BifUnr^t 
MagntfUt  Oxydc  de  Magnmum,  Magnaia  utta  t.  ctt/cvwate. 

Formation.     The  metal  remains  {lermaneut  iu  dry  air;  in  KMNfl  alril 

slowly  but   only  inporficially  covered  with  a  white  cmt  rf 

De«ia;  heat*^   in  very  sninll  pieces  in  the  air,  it  bom»  with  liTfJy 

■inn  of  sparks,  and  forms  magnesia;  larger  portions  arc  diffiralttohmi 

l^oniplctrly.  (Hui^y.)     It  inflames  nt  the  t(*m|)er«turc  at  which  beMb 

i^lojij  »ufti<u.i,  emitting  a  most  vivid  light.     Mngnrsin  is  drp<i<nletl  oa  the 

taides  of  the  vessel  in  which  the  comDuetion  takes  place,  and  the  pari  •( 

the  lube  OD  which  tho  melttl  lay  exhibits  a  black  spot  which  «aiin«l  W 


removed  by  boiling  with  aeidi;  this  efTect  U  probably  <]q«  to  the  sopanh- 
tion  of  siliciutn.  (Liebig.)  Cold  water  previously  frocit  from  air  by  boiU 
ing  lias  Di>  effect  oq  magtie«iuin;  bolliun;  wuter  however  evolves  a  fcv 
bubblc«  of  hydro;t^n  ga^;  Midulated  water  dissolves  the  motnl  easily,  with 
dispiigagetneat  of  bydrogea  g.itf;  oil  of  vitriol  iu  wliicb  it  is  digested  ovolvee 
fiulfiliuruuH  acid;  and  cold  nitric  acid  givca  off  biuoiida  of  nitrogen. 
(Liebig.) 

/'reparation.  By  gentle  bnl  prolonged  ignition  of  carbonate  of 
maguefiia. 

IiHpuritifs. — 1.  CarbonaU  (if  Afagnesia:  Occurs  when  the  magnesia  has 
not  been  ignited  for  a  sufficient  lt*n^tli  of  time,  or  from  long  exposure  to 
tbo  air.  even  after  thorough  ignition.  The  mniateued  enrtb  cfferveiscee 
with  hydrochloric  acid.— 2.  Lime  The  hydrochloric  acid  euluticn  neu- 
tralizeil  with  ammonia  is  romlered  turbid  by  oxalate  of  ammonia. — 
3,  Ojritifg  of  the  heaifif  m<>tnh,  as  Oj-ith  n/  Afamjan^xf:  The  hydrocfalnrio 
aeid  solution  flupersataratod  witb  gulphuretted  liydrogeu  water  give*  a  eha- 
mcteristio  precipitate  with  animouia. — 4.  t^iiica:  Reniains  utiditiMjIveii  after 
digpslion  iu  hydrocliluric  aeid. — 5.  HulpluiU  or  U^di-oehlorate  of  Potash 
or  Soda:  Arising  from  the  carbonate  of  magueitia  not  having  boon  Euffi- 
ciently  washed.  Water  boiled  with  the  earth  aud  filtered  gives  the  reaxj- 
tions  of  sulphuric  or  hydrochloric  acid,  and  leaves  a  saline  residue  after 
evaporation. 

Proptrtiet.  Fine,  white,  verv  volunilnouii  powder;  speoillo  gravity 
=  3-200  (Karsten);  =  307  (Richter);  =  23  (Kirwan);  =3-61  after  igui- 
tion  in  the  porcel.'iin  furnace.  (H.  Rose.)  Fuses  only  at  the  rery  highest 
temperatures,  as  in  a  fire  fed  witli  oxygen  gas — itJ  surfuee  then  acquires 
the  nppcarance  of  porcclaiu-glaze.  (Gurton-Morveau.)  It  al^o  fusee, 
ihough  with  great  ditHeutty,  iu  the  oxyhydrogen  blowpi|to  tliime,  to 
which  it  cnminiinicntos  a  \vx\v  red  colour,  and  is  then  converted  into  a 
oort  of  opaque  glasd  or  enamel  which  ecratchcs  gloss  like  tbo  diamond 
(Clarke,  Ann.  Phil.  17,  -ISl);  a)ao  under  the  inBuence  of  a  very  power- 
ful voltaic  current  (H.  iXavy).  Ta^loless  and  inmlorous.  Changes  some 
of  U>e  more  dclicati!  vegetable  colours,  e.  <j,  moistened  red  Utmns  paper,  iu 
Uiosame  nianuer  as  the  alkalis.  It  is  not  oaustic.  Moist«ned  with  nitrate 
cMf  eobult  and  strongly  ignited  before  the  blowpipe^  it  takes  a  fine  roae> 
colour.   (Borzelius.) 
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(MgO  =  158-35  +  100  »  258-35.     Bondhia) 


Dfcomporitiont. — 1.  By  pofamam  at  a  white  heat — 2,  Hy  voltaic 
electricity.  (H.  Davy.) — When  magnesia  mixed  up  with  oil  is  ex- 
poood  to  the  oxy-hy<lrngen  flame,  a  slag  is  obtained,  which  crumbles 
la  the  air  to  a  white  jM>wdcr  consisting  of  magaeeia.  (Clarke.) 

F      ComlinatioM. — a.  With  water. — x.  HvnRATK  of  MAGNRHf*. — Found 
native.      Ignit^-d    niaguMJa  evolves  heat  wben   mixetJ   wiib   water.  fW 
Davy.)     On  the  addition  of  either  cold  or  hot  water,  tbo  tnagne' 
st^ntly  becomes  saturated  with  it.  (Reea.)     1.   Magnesia  Is  in oistei 
water]  and   then  dried  in  a  water-bath.  (Reee.)      %.  *Cn  \\i« 
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eolation  of  a  salt  of  tu&gnesio,  potash  or  i<oda  ii  added  \a  exc«s«,  an4  thi 
prccipitntc  well  n-nshed.  The  nntural  variety  hae  a  laminaUd  itntctBTr, 
and  bclongB  to  the  rhoml)uhedml  Byttoni  of  cryutalliEation.  (Fvj.  13i- 
Ita  Bpecifin  rmvity  is  2  336  (Brewster);  it  is  soft,  white,  transparenL  mi 
of  a  ponrly  TuEtro;  tho  artificialiy  prepared  Hydrate  is  a  white  povdtr. 
or,  when  dritMl  at  100%  a  eemitranqmrcnl,  coherent,  soft,  very  brittle 
moss.     It  gives  Dp  its  water  below  a  red  heat. 


S^::::;:::;::;::::::::::::::::::::;: 

Protoxi(]«  of  Iron  and  MatigancM.... 
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j3.  SotmoN  OP  MAGNEsiA.^Maf^esift  dissolves  in  5143  part*  4 
water  at  1 5- J"  {60"  F.)  (Kyfe),  in  5800  parts  of  water  at  15=  (O.  Hiory, 
J.Pharm.  13,2),  in  7900  (Kirwaii),  in  10,000  parte  (Dalton)  of  cold  vatrr. 
and  in  36,000  parta  of  boilin/j  water.  (Fyfe,  Edinb.  Phil.  J.  5,  **.V; 
%  In  .'^.^,368  parts  of  water,  either  boiling  or  at  ordinary  tempanOxR^ 
The  bolution  huti  a  feeble  alkaline  ariinn,  and  give)*,  after  somft  ton  • 
Kanty  precipitate  with  phottphalo  of  9odn,  im  tho  addition  of  amoMnuL 
(Frcsenius.  Jww.  Phami.  50,  U7.)  1  The  pro*enco  uf  lime.,  sulpbaMrf 
lime  or  sulphato  of  potash  in  water  does  not  interfere  witli  ttm  lalrwl 
powers  on  magnesia.  (0.  Henry.) 

6.  With  acids,  protlucing  the  Magnebia-Sai-ts.  Magnesia  hiu  Urn 
affinity  for  acids  than  the  six  lixod  alk»1i»;  nevcrthcle^  it  iMHltntiHi 
them  perfectly.  The  salts  of  magnesia  arc  colourless,  when  the  actd  «^ 
which  it  is  combined  is  destituto  of  colour;  they  have  a  bttlon«b  Utt 
when  soluble  iu  water.  The  acid  if  rolatiio  is  expelk'd  by  l^ition,  vilh 
tbe  exception  of  ^ulphurir  BelH.  Tho  maj^x^iA-^l^^,  moiKtennI  witk 
nitrato  of  cobalt  and  strongly  heated  in  tho  blowpi[>e  flamo,  become 
cotoureil.  (BerzeliuH.)  Phosjiliale  of  magnesia,  however,  t&kea  a 
tint.  (Wittetoin.)  All  tho  salt^  of  mainicsin  which  aro  insolnUe  b 
water,  e.^.,  tho  carbonate,  borate,  phosjihate,  and  arseniate — tho  initoJ 
melaphoaphate,  however,  excepted— dituwlve  in  hydrochloric  acid.  TIm* 
■ugnesia  salts  which  arc  soluble  in  water,  are  completely  deeomptMsd 
by  potash  and  soda,  even  in  tbe  rnld,  depositing  the  hydrate  of 
in  copious  flakes.  Tho  [trecipitatc  disappears  on  the  addition  of 
nitrate,  hydnichlorale,  or  succinate  of  animonia.  and  likewijw 
carbonate,  (hou<:b  (bo  latter  deposits  crystaU  after  awhile  iWitl«tacB.) 
A  itm.-ill  udititiou  uf  ammonia  dues  not  atlect  the  neutral  *T'-i7nntii  nhi: 
A  larin^r  quatitily  preriiitlutt"4  hydrate  of  magnesia  (in  coinbinaliaii  witfc 
a  very  »malt  portion  of  ncid  :  I'rrzfUit*);  but  even  a  largo  excw«i  i 
monia  uovor  »eparntrs  more  (lian  half  tho  magnesia  proseot  (Four 
Crtll.  Ann,  17!)'2,  \,  i^\\:  for  tbo  atumoniacal  salt  prodvcod  «nit»  vii) 
the  still  nndccumposed  salt  of  luagnesifti  and  fonns  a  double  salt,  which  » 


»eompo«a 


not  further  <lcoompo9Ctl  either  hy  ammonia  or  liyniagiictiia.  (Vid.  I.,  Id2f 
and  ScA.  U5.)  Hcnco  ammonia,  ovon  iu  cxcos:$,  gives  little  or  iiu  pro- 
cipitut«  witli  a  Halt  of  niagiie'^ia,  wlieD  niix^e<l  witli  a  cou«i(]ci'ab1o  quantity 
of  t^t-umnioniac  or  of  free  acicl;  aud  tlio  turbidity  produced  by  ummouia 
in  the  solntion  of  a  salt  of  magtiejsia  disappears  again  completely  on  tbc 
addition  of  sal-ammoniac.  An  aqueous  eolutiou  of  sulpbato  of  magnesia, 
containiu^  one  part  uf  magucsia  in  4000  parts  of  water,  gives  a  cloud 
witb  ttntmouia  after  a  fewseeoiid^,  (Ilartin^'.)  Sesqui -carbon ate  of  ammo- 
nia precipitates  magnesia  within  twenty-four  boors,  and  the  moro  rnjiidly 
aod  com]>)ctely  in  proportion  to  the  strougth  of  the  solution  anj  the 
qiuiatity  of  se-^qni-carbonato  cniploYcd.  Jt  is  to  be  remarked  that  the 
precipitate  obtained  by  a  ^niall  aildition  of  carbonate  of  ammonia  is 
carbonalei  of  magn((dia,  whilst  that  produced  by  an  cxcetse  consistd  of 
double  carbonute  of  magnesia  and  ammonia.  (Guibourt,  ./.  Chim.  Med.  I, 
418.1  One  pari  of  sottqui-carbouato  of  ammonia  added  to  2  parts  of 
sulphate  of  magnesia,  prccipitatca  one  half  of  the  base  as  ciirbunatc;  bat 
2  parts  of  sosqui-carbonate  of  ammonia  added  to  one  part  of  tbc  same  ealt, 
procipiluted  the  whole  of  the  ma^ric«ia  iu  the  form  of  double  earbunuto 
of  rongncdia  and  ammonia.  This  precipitate  is  solublo  in  water,  but  not 
in  an  aqueous  solution  of  curlKiuute  of  ammonia;  it  therefore  re-dissolves, 
after  u  few  days,  iu  iho  supurnutiint  liquid,  in  tonticqiiencu  uf  that  liquid 
losing  its  carbonate  of  ammonia  by  exposure  to  the  air.  (Guibourt.) 
Accoriliii;,'  to  Pfoff,  uesqui-earboiiate  of  ammonia  preolidtatefl  the  greater 
part  of  the  magnesia,  thongb  not  the  whole;  according  to  Lougchamp,  a 
vmall  [Hirlion  only,  aftor  two  dayw;  according  to  J,  Dutong  {J.  Pharm. 
ll»  40(>),  it  cauees  precipitation  much  more  clowly  when  dilute  tliuu 
when  concentrated.  Carbonate  of  potash  or  soda  separates  from  neutral 
nia^e«ia-8al|s,  iu  the  wdd,  only  n  eriiaU  quantity  of  a  basic  carbonate  of 
mu^Gtiia.  which  is  again  dissolved  cither  oy  an  excess  of  the  magnesia 
suit  or  of  the  alkaline  carbonate  (H.  Rose,  Poffi/.  34,  157),  the  rest  of 
the  magncs-ia  remaining  dissolved  as  an  acid  salt.  With  the  aid  oT  beat, 
nearly  all  the  magnesia  is  thrown  dL*wu  ;  but  in  this  case  also,  according 
to  Loogchamp  {Ann.  Chim,  Phys.  12,  25j;  also  Giib.  (id,  24),  the  precipi- 
tation IS  loss  complete,  in  proportion  to  the  quantity  of  carbonate,  sul- 
pliate,  hydrocblorate,  or  nitrate  of  potash  or  soda  contained  iu  the  liquid: 
tbc  precipitate  likewise  diminishes  as  the  liqntd  cools.  It  iu  easily  dis- 
Eolved  b}*  sal-ammoniac,  and,  therefore,  when  the  magnesia  salt  is  mixed 
with  sal-ammoniac,  no  precipitate  is  produced,  except  on  boiling.  Sesqtii- 
carbouate  of  soda  docs  not  afl'eot  a  tolerably  dilute  solution  of  a  raagucsia- 
Ralt  in  the  cold  (Schiudler,  Jftu/.  Phaiin.  3d.  29);  with  a  solution  of 
sulphate  of  magnesia^  it  does  wot  give  a  precipitate,  till  after  the  lap.w  of 
two  days.  {OoaAsiagauU.)  Bicarbonate  of  ammonia,  potash,  or  soda,  pro- 
duces a  precipitate  only  on  boiling.  Iu  the  cold,  the  bicarbonate  of 
magnesia  proiiuccd,  remains  disi^olved  by  the  alkaline  salt;  but  ou  boiling 
tbe  solution,  it  loses  carbonic  uci<l.  Borax  precipitates  the  magnci'ia 
salts  with  tlie  nid  of  beat,  but  not  in  the  cold.  Ordinary  diphosphate  of 
soda  gives  no  precipitate  iu  the  cold,  except  with  the  most  concentrated 
eolutions,  \Vilh  more  dilute  solutions  the  aid  of  heat  is  required,  but 
the  precipitate  then  formed  does  not  disaj-pear  on  cooling.  When  caustic 
ammonia  or  carbonate  of  ammouia  is  ailded  to  a  dilute  solution  of  any 
salt  of  magnesia  mixed  with  phosphate  of  eoda,  or  when  phtispliale  of 
ammonia  or  of  soda  is  added  to  the  mixture  of  a  mngneaio-salt  with  sal- 
amniouiac  and  ammonia,  the  niagnosia  is  very  completrly  pit-cipitated 
in  the  form  of  phosphate  of  magnesia  and  ammonia,  which,  uicurding  to 
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llAominni  axd  Caabov. 

Card4xat8opMagxe3iia. — MagowiaaUctrfa cai-Woie add  twj ■too<y 

from  tliQ  iiir. — a.   Ticfi-thirds  CarhontU*^ — Snlpluto  of  nn^DWiii  w  sm- 

oiDitalod  by  a  very  Uive  oxcom  of  carbonate  ofooda,  aad  the  irbolo  hnW 

till  UiO  prfcipitate  is  oMerrod  hy  tbe  niicraaoopo  to  ba  paning  fnMi  Iko 

LilocnUnt  to  tho  f^'fimilar  oitilitton  ;  it  is  then  wa^ieU  and  boikd  rafi^ 

ririth  wat^r,  tlio  liquid  poured  off,  aod  tbe  reeidtw  tirioa  boileil  wilK  bJi 

I'^uniititicN  ui  walrr. — Hmall  ^niiu,  mixed  vitb  a  caaaU  uuaulitr  of  ib 

F original  iloculuut  provipitato.  (Fritxficbo, /'o^j^.  87, 310.)     Tbo  pndfitill 

ma/  oootaio  oarbunate  of  ivdo.  (Dorzoliiu,  JaJirtitr,  17>  168.) 

ColnUtioo.  rrtewho. 

WfO ».....«»...»..-.   (:o      .,.     4&-80      .......        41-ta 

aCO* -.    U      ....      SSd9        «.«».  3«-«7 

IHO 87      ....       20-61        .«..«  S«-|« 


SUgO,2CO>  •«>  3Ai).   131        ..     10000         

h  tMj  aim  be  regarded  a«  MgO,  HO  +  2(MgO,  C0»  +  »Aq.) 

A.  THrA^/otrHAi  Car^onnte.  —  Fonnd  in  tho  mineral  Iclafdaa  V 
IffydromayntnU.^} .  Hulfdmtc  of  nmcnula  iamixi'd  hot  with  aa  exeat ' 
'larboonto  or  pottwli,  and  (be  precipitato  boiled  nitb  fnmh  qaaatlfjet^ 
^Mvr.  H»  lunj;  em  an  ucid  mrbnnntc  nf  mn^tie^ia  c<>Qtinar«  to  be  dbvohvL 
•  aallua.) — 2,  Kriim  a  Rattimtcl  solution  of  carbonate  of  mtfaMa  b 
»«•  (M)r!)onif<  arid,  tbe  onrbonatr  of  majmcsin  is  thrown  down  by  kfl- 
lld  ill"  itnwiiHtntp  iwico  retioiled  vriib  frrsb  ((nnTi'"»--^  '-f  vilif- 
oelie.)    Thi<  mtivo  rarioty  r^wmblcs  chalk  ;  the  art  ivpaiW 

>a  while  powder.     It  i*  ^olnble,  accordinir  to  Fvfc,  >i>  -i  •,.  poittif 
MhI  la  0000  parte  of  boiling  wator.     Tho  «olulioa  baa  an  tJktXmt 


r 


. — ^^tion.  (Pleitchl.)  It  uiliasoKeJ  in  the  oolf]  bjan  aqueous  Rolution  of 
CArbonnto  of  potasb  or  aoda,  and  also  by  a  solution  of  sulphate,  liydro- 
chlotute.  or  nilrate  of  jH)ta3b,  aud  prubabiy  by  other  tiftlts.  Ou  bentiiig  the 
solution,  it  separates  in  part  only,  and  is  again  dissolved  as  the  liquid 
cools.  (LoDgcliamp.)  It  is  easily  soluble  m  aulpbatc,  bydrocbloratc, 
nitrato^  or  Bnccinato  of  aniniunia;  and  likewise  in  the  carbonate;  but  tbia 
ilution  deposits  crystals  after  a  wbilo.  (Wittalcin.) 

Trolle- 


acof «....„ 

4HO 

Snics,  axidt!  of  iron,  &c. 


CalcalatioD. 
80  43-96 
fid  3C-26 
3<j         19-78 


Benielins. 
Artif. 
«4'&8     . 
3a-70     .. 
1972     ., 


Wsditmcutar. 
NaL 

..       42-41      ... 

.       36-82     .... 

18-53     .... 

2-24     .... 


KobeU. 
Nat. 
4.1-96 
36  00 
1908 

a-.i6 


4llgO,3CC>'  +  4Aq 182       lOUUO 


IMJ-UU 


lOO-OO 


100  00 


It  may  also  be  regarded  as  MgO,  HO  +  3  (MgCCO*  +  Aq.) 


c.  Four^Ji/Uu  Carhonnle. — ] .  Formed  by  boiling  tbo  crystals  of  penta- 
hvdTat4hI  iiioQocarbonate  uf  magnesia  wrtb  pure  water.  In  order  to 
ouL;4iu  the  i'om|>ouud  finite  free  from  tor-bydrated  monocarbonaU)  of  m:i^ 
Buiftf  it  i«best  to  boil  tItecry.staU  for  a  cuusiderublo  time  with  water  con- 
taining ammonia,  the  ammooia  being  froqaently  renewed  during  the  jiro- 
oeas. — 2.  A  coucenimted  solution  of  carbonate  of  magnesia  in  aqueous 
caxbonic  acid  is  boilei)  for  a  long  time. — White  granular  powder.  Tbfl 
gniius  when  examined  by  the  microecopef  appear  to  be  composed  of  a 
tabrous  niaijs  arranged  in  cuncenirio  layers.  (Pritxsobe.) 


\ 


SMcO 
4CO« 
9UO   . 

Calculatioi]. 
100         42-93 
88         37-76 
45         1932 

Txitzscbe, 
....      4210    . 
....       36-22     . 
2168     . 

Bm^itSt 
42-8 
36-5 
20-7    . 

according  to2< 
...      43-2 
S6-4 
...       20-4 

SHgO, 

4C03  +  5A4) 

233 

10000 

...     10000     . 

..     lOO'O 

..     100-0 

It  may  bo  regarded 

aaMgO,H0 

+  4(MgO,CO'  +  Aq.) 

Magnetut  AJha, 

This  substance  i.s  prepared  on  the  large  Kcalo  by  T>recipitat!n|f 
the  suljihato,  hydrochlonue,  or  nitrate  nf  inji^nesja  with  oarbonnte 
of  potasb  or  snda,  Fnr  this  purpose,  a  ii4ilutii)n  of  sulphate  of  mag' 
nesiu  is  used;  aL-Ri  various  mineral  waters  (BitterwasKr)  and  the  nmlher- 
liquor  of  sea- water,  many  f*alt  Kiiringa,  and  many  kinds  of  nitre; 
most  of  these  liqnid^,  however,  likewise  contain  lime,  which  musl  previ- 
ously be  separated  by  sulphate  of  potash  or  soda.  According  to  Durand 
{Ann.  Chim.  Ph^t.  54,  312  ;  also  Ann.  Phann.  10, 140),  a  solution  of  100 
parts  of  sulphate  of  nia;?ne^ia  in  100  parts  of  water  i«  rapidly  mixed  in  a 
wooden  tub  or  barrel  heated  by  steam  with  a  solution  of  1*25  parts  of 
dtica-hydratod  earbonaie  of  emla.  The  tomperature  is  niiacd  t«  80" 
(ITS"*  F.)  to  expel  carbonic  acid,  which  would  otherwise  retain  a  portion  of 
ma^osiain  solution;  and  tbo  clear  litpiid  is  decanted  from  the  precipitate. 
This  is  waslied  three  limcij,  by  jsubsiilence  and  decanlatlnn,  with  luke- 
wann  water  free  from  lime,  then  thrown  on  large  linen  61t«rs,  and  allowed 
to  dmiw  from  24  to  48  hours.  The  wci  maw  is  then  conveyed  into  squara 
boxes  without  bottoma,  standing  on  a  suiface  of  gypsum  or  of  brick, 
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through  which  the  water  rapidly  Eoaks ;  the  boxei  are  tamed  orer  ito 
some  time,  in  onler  that  the  apper  portion  in»T  be  dchjiirsleJ  aim  ;  *aA 
the  blocks  of  carbooaw  of  magnesia  thtu  obtained  are  tboroaghljr  driel 
in  heated  chambers. 

Bla^nesia  albo,  according  to  Benelias,  is  bydratod   f -carbooaU  4 

I  wagnena,  oonlaiaing  a  certain  portion  of  hjdrated  moaocsifcanal*.  tW 
qaantit/  of  which  increaMs  in  proportion  as  the  liquid  U  lew  boiled  aftir 
the  precipiLatioo.  According  to  Fhtuche,  it  coD:st9td  wboUjr  or  fttftk 
moat  part  of  {—carbonate  of  magnesia.  Tlteconstitntion  of  tuagneBa  alW 
is  afftfrted  by  Uie  following  cirenmstancee :  I.   TX/  rd^ttive  t^iaxtiey  itfdi 

'  prteipUant.  When  an  excess  of  carbonate  of  soda  is  used,  the  pre«iiHt»>i 
retains  a  portion  of  that  reagent,  and  is  therebj  render«d  more  dtnii; 
when  Riil]ihate  or  hydmcblorate  of  magnesia  is  in  cxeeas,  H  eoalai&sk 
»mall  quantity  of  salpburic  or  hydrochloric  acid,  and  is  lighter;  eitaaia 
of  potash  may  be  ased  in  excess.  (Berzclios.)  The  precipitate  deefwt 
become  granular  with  on  excess  of  the  alkaline  carimnat^  po  rvadilyv 
with  an  excess  of  the  magnettia  Kalt.  (Prilcische.)     [In    '  -^  nelM 

the  carbonate  of  soda  somewhat  predominates.] — 2.   /'  Jilvim- 

Tfae  more  dilute  the  two  aolationa  are,  the  lighter  is  the  prirotpitale,  n^ 
the  mora  nonnal  salt  docs  it  coDtain.  (Berzelius.)  [Durand,  «mi  the  <■» 
trary,  employs  concentrated  Bolutioofi.] — 3.  Tirmpentturir.  Tke  pmipitito 
funned  io  the  cold  consists  chiefly  uf  liydratcl  normal  salt;  ft  large  qsM- 
tity  of  magnetiia  nt  the  some  time  remaining  in  solnttnn,  bccaittae  llw  a«r> 
nial  salt  is  restdved  by  the  action  of  the  water  into  an  insolnblo  barjr  all, 
and  an  acid  salt  which  is  dissolved.    On  applying  beat,  the  c:i  J  ii 

exficllcd  from  thid  solutioo,  and  the  greater  port  uf  tbe  magnc  „  .  _r<i*i 
down ;  at  tbe  same  time,  the  romuning  normal  ifalt  contained  in  tW 
original  precipitate  is  resolved  into  a  basic  salt,  and  corbunic  acid  vhirk 
rsca|>c8.  When  thix  mixture  is  boiled  for  a  long  time,  the  precipttal*  i* 
converted  into  ^-ciirbonate  of  magnesia.  The  salt  is  lightest  wb<>n  pn- 
cipitatcd  in  the  cold.  (Borzclius.)  When  moderately  boile>l,  wlitch  ' 
usually  tbo  case,  the  precipit:tto  is  converted  into  the  4^-earliotiatr;  but  hf 
continuing  the  openiiion,  it  Itecomes  mixed  with  a  constantly  iucraurDj 
qaantity  of  the  ^  and  f-carbonatcs  of  magnesia.  (Fritxit^'he. )  Tbe  olmial 
dumo  of  lightness  is  obtained  by  allowing  the  precipitate  to  frc«ie  whUt 
atul  moist.  (Berrelius.)  l^Iagncsia  alba  stirred  up  with  water  mnnifNbft 
slight  alkaline  reaction.  (Pleischl.)  It  dissolves  readiljr  in  water  n>B- 
taining  sal -amnion  ioc;  with  greater  ditKrulty,  however,  after  being  boilfJ 
to  100^.  Tbe  ^nturatod  solution  has  a  weak  alkaline  reaction  ;  oms  stf 
become  turbid  by  t-xposure  to  the  air,  or  by  boiling;  is  precinitaied  W 
potash ;  aud  when  treated  with  acids,  evolves  abundance  of  caroooic  aol 
g«a.  (A.  Vogel.  7.  ;>r.  C/ian,  7,  455.) 

Commercial  magnesia  alba. 

Kinrsa.        Uergiiita.  Botini.  Daltoa.  Kl^rotk.     F^armq 

Dritd  mi  100°. 

U«0  „ 4&       ....         45       ....         43       ....         43       ...         40       „.        41 

CO*    ,. 34       ....         2&       ....         36       ....         40  33  '• 

BO 21       ....        50      ....        21      ....        17       ...         n  u 

100      ....       100      ....       too      ..,.       100      ..„       10«      _      HI 

Preparpd  on  the  small  scale,  e  =  precipitated  cold;  A  =  preci|ikaU^ 
hot  \  M  —  with  an  excess  of  magnesia  eoJt;  AU\  =  with  an  czoets  af  <*r 
bonato  of  potash. 
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BochoU.  BerxeliiM. 

'-  »  / " — — -N 

A.  e.  A.,  M.         A.,  AUt.         c,  M. 

Mgb 42        ....         33  ....         4224     ....     43-16     ....     3640 

Cf)3 35         ,..         32  ...         3700     ...,     3647     ....     30-25 

HO   23         ....         34  ....         20'76     ....     2037     ...     33;i5 

100         ~       100         Z       100-00     ...  lOO'OO     ...   10000 

[Sec  also  Dcanc  and  Gladstone,  PharmacetUicalJournal,  vol.  VIII. 
No.  6.] 

d.  MonocarhonaU. — Fonnd  in  the  mineral  king<loni  m  M<tgM4ite, — 
Ma^iiCditu  btiluuga  to  llie  rlioiuboliedral  sy.st*!m  of  crystallization;  fonns 
obtuse  rlioniboliciirons.  {Fiij.  141)  »■*  :  r*  —  107^  'io';  »'  :  r*  or  »•*  = 
72*  35'.  Specific  gmvitj*  =  3'Ojti  ( JlohsJ.  It  may  Ijc  ubtaiiicil  oa  a  crys- 
tullitio  |)ow(ler,  (.'xlnbiuii^  tlie  fumi  of  nrriigonito  wben  examined  by  tbe 
microst-'opo,  by  eraporatiag  to  dryness  with  llio  aid  j>f  beat,  a  (jolutiim  of 

I  carbonate  of  magnesia  in  aqueous  carbonic  acid.  (H.  Uo?c,  Pog^.  42,  360.) 
Powilenjtl  magursitc,  wbcn  moistened  with  water>  given  an  alkaline  reac- 
|ioa  witb  litmus  and  violets.  (Pleiscbl.  Zeit8cfti\  Phy$.  v.  \V.  5,  59.) 
MaffitetUe.                        Klaproth.  &trDui«>er. 

M5O -.....„ -.. 20  ...  47-fi2  ....  48  ....  47-64 
Ctfi  22  ....  62-38  ....  49  ....  50-75 
W«t«r  nod  other  ImpurltiM  3         1*61 

!  MjO,  C<y. 42  ....  100-00  ~  100  Z  100*00 
'  a.  T^hydmted  Monocnrbonate  of  Magnefna. — 1.  A  solution  of  car- 
bonate of  magnesia  \i\  aoiieous  carbonic  acid  ift  allowod  to  evajmrato 
spontancoimly  in  the  air  (Berzelins),  or  kept  for  a  long  while  at  a  tem- 
perature of  50".  (Fi-itMcho.) — 2.  The  tabular  crystals  of  tbe  pcnla-hy- 
drated  salt  are  exposed  in  a  glass  tube  to  tbe  tmn's  rayf,  whereby  they  lose 
2  atomn  of  w.Tter. — 3.  Tbe  Tatter  nail  is  heated  for  a  long  time  In  water 
at  50^,  or  boiled  with  writer  till  it  becomes  opaauo  and  begins  to  evoWo 
carbonic  acid ;  it  is  then  left  to  itself  in  th«  cold,  and  in  tlio  course  of  a 
day  or  two  is  converted  into  a  net- work  of  cry.stals  of  the  tor-hyd rated  Milt, 
Tbo  water  also  with  which  tbe  tabular  crystals  arc  heated  till  carbonic 
acid  begins  to  escape,  but  not  to  tbe  boiling  point — yields,  on  cooling, 
crystals  of  tlte  mlt,  a  portion  of  which  it  had  previously  diasolveil.  (Fritz- 
Bcbo.) — 4.  A  mixture  of  the  nnuoous  solutions  ofgulphato  of  magnesia  and 
bieurbutiate  of  potash  or  soiin  i."t  sot  aside  till  crystal.')  appear.  (Four- 
croj;  V.  Rose. )  The  jirecipitate  which  the  normal  carbonate  of  soda  gives 
witli  sulphate  of  magneaia  is  likewise  converted  in  a  few  dayi",  at  tem- 
peraturea  between  0^  ami  +  10°,  into  crystoU  of  tlie  terliytfrated  salt. 
(Fritzsclip,  Soubeiran,  J.  Pharm.  13,  506.)  A  mixture  of  sulphate  of 
mncnesia  an<l  Kc^quicarbonato  of  eoda,  whteb  \s  perfectly  clear  at  first,  also 
yields  this  svi\i  after  tbo  lapse  of  two  days,  in  tbo  form  of  a  crystalline  do- 
posit  at  tbe  bottom  of  the  vessel.  (Boussirigault,  A  /in.  Chlm.  Phys.  20, 285.) 
Forms  small  needles  collected  together  in  tuft*;  permanent  in  the  air 
(Fritz^che);  effloresces  in  a  dry  atmosidiero  (Berzelins)  j  bard,  with  a 
sligbtly  alkaline  tnate;  turns  tbe  juice  of  violet.^  green.  {Soubeiran.)  The 
salt  when  ifcntly  ignited  lases  its  acid  together  with  it-s  water.  Cohl  water 
diseolvea  but  a  very  small  quantity  {according  to  Fourcroy,  one  part  in 
48  parts  of  water)  ;  tlie  snlntiou  evolvefi  carbonic  acid  on  boiling,  and  de- 
posits magnesia  alba.  (Soubeiran.)  Tbe  solution  in  cold  water  is  accom- 
panied by  tbo  fomiatien  of  an  acid  saltj  whilst  a  ^-carbonate  of  magnesift 


I;  WBag  v«l«r  tokea  up  noUiiog.  b«t  npeU  enhm 

r  »•  Ae  fDOWkiM  of  t  f-earbt>nat«.  (BenelhuL)    Bv&i 

M-92     —      3e-t    —      •• 


C  J  I  ■  I  Mlt. 

at  —  £8-» 

IS    ^  31-88 

»     _.  33  13 


lOO'OO    ...     lOO-OO 


M.  Bu  fc  If  i  ^1  IJrwwcgrftonate.— A  ntnnied  solmfea  nfrtiliMiirf 
Mifiaai  »  wnw  csrfaoaic  arirl,  ex|Kise<I  to  the  cdU  of  vislv  h  laarif 
a^ovtf  '•HMHt  difoaia  ajalalt  of  tlto  tcivhydntod  aad  of  |k»  pi^ 
IjyAtftal ah;  ^  foatitj  uf  the  lattrr  incmon;  in  fiiiftba  ft  <b 
mpm  «f  call     1ViM|»reni  tul^atar  crystal.*.  (FntaKW.)    Tbo 


Mii^  to  da  «tG^ae  prisinalic  "v^itcni.     {f*if.  1 19)  i  :  «  or  ^  =  11^ 
•  :  «  =  tKT  9Bt:  n  :  »»  =  sr  3(y;  «  :  t  =  133*  15';  «  :  a  =  I 


ejf—u» 


(Bimiln^  ^ML  i*Ai7.  23,  375.)    Tbo  cr7«taU,  on 
fwt  i«rr  ikvly  with  2  Monu  of  irotrr,  wid 
xapAj,  twcm,  in  Um  <Ureot  raya  of  the  ma ;  is  b«« 
tMjriMe  tltnr  tmti|HUViicy,  betDj^  ooavvrted  tato  mXl  4,  •,  viii 
of  csHmiie  aoid      If  the  crjstale  or  faMl«l  as  laa«  av  d 
eontiaMMy  thejr  bcKdne  ponrerted,  niUioat  rhanpi  wt 
ineafcafaet  auaa  of  f-carlionatA.  wliich.  is  «la»  fmm 
erpitah  of  tfae  </,  •  salt.  (Fritxsciie.) 


lit  sr 


ftHO 


CmtalHadaft. 
SO    ..      »-» 

4&  -    iin 


Mgo.  CO*  +  5A<i.   er 


I 


A  3ieaH>onaU, — Ma^<eift  alba 
acid  jielda  a  aolalion  banop  n  bitter 
tbollct,  AT  Gehl.  3,  fi«3.)     Kvea  oritli  a  Ii 
alao  after  boiling:,  the  «nltitioa  cxerta  an 
turmeric,  and   rhubarb   {VhS,  Sdkm.  15.  <»W 
litmus  bloo  (Plei^bl,  Gmelio);  aansiIiBg  t> 
oolour  with  violets,  bat  r««l  iritb  Iftaraa.    TW 
exactly  twice  as  much  carbonic  acid  as  tk* 
becomes  turbid  at  75^,  bol  retovan  ila 
i  (BattboJIoC)    ^Iwo  bcaUedvmt*  Jr.il 
*eoato  (Beraeliaa.  Fritasebe);  fht  mm 
lMe4  IB  vacBo.  haJf  ite  «u4«BW  acid 
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ira«hed  with  cold  water,  because  hot  water  would  withdraw  a  portion  of 
the  acid  j  it  is  then  dried  under  a  bell-jar  over  oil  of  vitriol.  (Rammels- 
**>!?.  Pogg.  49,  445.)  The  fresLly  precipitated  salt  is  gelatinous,  but 
after  drying  it  becomes  white  and  gritty.  (Wbhlor.)  It  is  slightly  soluble 
in  cold  water;  the  solntion  has  an  alkaline  reaction,  ia  rendered  turbid  by 
boiling,  and  when  evaporated  loaves  a  transparent  varnish.  By  long 
wntinued  boiling  with  a  largo  quantity  of  water,  or  by  washing  with 
boiling  water,  part  at  least  of  the  ooracio  acid  is  separated  from  the  salt, 
and  the  residue  dries  up  to  a  whits  mass,  which  ia  insoluble  in  cold  water, 
•ad  abflorba  carbonic  acid  from  the  air.  (W&hler,  Pogg.  28,  525.) 

Ignited.         RammeUberg.  Hjdreted.  Rammelsberg. 

31IgO 600        63*29         61-84         3MgO....  600         3413  32-42 

B0»     34-8         3671         3B16         BO*    ....  34-8         1980  2062 

9HO  ....  81-0         4607  4696 

3MfO,BO"....     94-8       100*00       10000         +  9Aq.    1758       10000         10000 

h.  Montihorate  ?  An  aqueous  solntion  of  sulphato  of  magnesia  and 
lorax  (heated  till  it  becomes  turbid,  and  again  rendered  clear  by  cooling) 
set  aside  for  some  months,  and  kept  during  part  of  the  time  at  tempera- 
tures below  0^,  yields  long,  slender,  transparent  needles  collected  together 
in  tufts.  They  become  milk-white  when  heated,  and  fall  to  pieces  when 
irholly  deprived  of  their  water  of  crystallization.  They  are  not  soluble 
either  in  cold  or  in  hot  water,  but  readily  soluble  in  hydrochloric  acid. 
From  a  solution  in  warm  concentrated  hydrochloric  acid,  boracio  acid 
oiystallizes  out  on  cooling;  from  a  more  dilate  solution,  ammonia  preci- 
pitates the  salt  in  fine  ne^es.  The  crystals  contain  16'67  per  cent,  of 
nagnesia,  25'00  of  boracic  acid,  and  58-33  of  water.  (Wohler.) 

e.  Four-thirds  Borate.  —  Found  in  nature  as  Boracite.  Transparent 
and  colourless  cubes  with  dodecahedral  and  tetrahedral  surfaces  (.^i^.  17). 
Specific  gravity  ^  2-955.  (Rammelsberg.)  Harder  than  felspar.  Heated 
in  the  blowpipe  flame  on  charcoal,  it  fuses  with  difficulty,  and  forms  a 
clear  yellowish  bead,  which  on  cooling  solidifies  to  a  crystalline  enamel- 
like mass,  covered  with  needles.  (Berzelius.)  Insoluble  in  water  but 
ilowly  dissolved  by  acids. 

Rsmmels-  Stro- 

Boruette.             Arftedson.        berg.  meyer.  Pfaff. 

5MgO   60-0           3012             30-3             30-75  33  363 

4B0". 139-2          69-88            69-7            69-25  07  63-7 

3MgO, 4B0>    ....     199-2        10000  100-0  100*00  100  1000 

It  may  be  regarded  aa  2  (MgO,  BO')  +  MgO,  2B0*.  (Berzelius.) 

d.  T<erbor(Ue. — Hydrate  of  magnesia  or  magnesia  alba  in  excess  is 
boiled  with  boracic  acid  in  water,  filtered,  and  evaporated  to  the  crystal- 
lizing point.  Granular  crystals.  (Wohler.)  Crystallino  crust.  (Ram- 
inelsberg.)  Has  an  alkaline  reaction,  and,  when  ignited,  loses  water, 
together  with  part  of  its  boracic  acid,  leaving  a  fused  spongy  mass.  The 
aut  yields  pnre  boracic  acid  to  boiling  water,  and  a  residue  is  left  which 
q>pear8  to  be  hydrate  of  magnesia.  It  dissolves  in  cold  water  slowly, 
mt  in  tolerable  quantity;  the  solution  does  not  become  turbid  on  boiling, 
lad  is  precipitated  by  ammonia,  only  when  concentrated.  (Wohler,  Pogg. 
M,  5S7.)     It  is  eoluble  in  75  parts  of  cold  water.  (Rammelsberg.) 


io  emftlt  qoaatit^  m  re)rrtel4e>i  m  m  Ui»  mtdt  of  ^9  wtmM  gnmm,  i 
alao  Id  ftnisn]  battia^  &«  m  (be  booes,  in  vrinanr  ckIcuU,  smiia  Wv 
sinmvf.     Komcd  ■itifriallj  br  T>rT--'»pi')ipaii;  nipbato  cif  na^oeMft  vitk 
lato  of  mkU.     Tbo  uoc.  I  i  ni  1(10"  Mitt  rrUiM  S  aliai 

When  lb«  «ali  A  U  i^ ;  ^.ih  mUcr,  Ihia  etoipaaod Mfa- 

JB  eombination  with  i  tUoma  of  inUer.  (  Ramincl^cqc.)     71w  fldt « 
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readily  aolable  in  acids,  even  after  exposure  to  s  white  beat  (by  which  it 
18  converted  into  a  transparent  glass.)  (Qrabam.) 


3MgO 

cPO«    

Aft^  ignition. 
....     60-0     ....     45-66 
71-4     ....     54-34 

3MgO  .. 
cPO* 
5H0 

Dried  at  100"  C. 
..    60-0        ....        34  01 
..     71-4         ....         40-48 
..     450         ....         25-51 

3MgO,cPO*  .... 

....   131-4     ....  10000 

+  5Aq.  .. 

..  176-4         ....       100-00 

6.  Diphosphate. — 1.  A  solution  of  2  parts  of  sulphate  of  magnesia  in 
33  parts  of  water,  mixed  with  a  solution  of  3  parts  of  ordinary  diphosphato 
of  soda  in  32  parts  of  water,  deposits  the  salt  in  the  conrse  of  24  hours  in 
the  form  of  needles.  (Fourcroy,  RifiauU,  Graham.) — 2.  A  solution  of 
ma^esia  in  phosphoric  acid  (Bergman),  or  a  mixture  of  acetate  of  mag- 
nesia with  phospliortc  acid  (Berzelius),  OTaporated  slowly,  also  yields 
crystals  of  this  salt. — Small  six-sided  prisms  and  needles,  having  a  slightly 
cooling  and  sweetish  taste.  (Fourcroy.)  The  crystals  effloresce  rapidly 
in  the  air.  At  100^  they  lose  8  atoms  of  water;  at  ITC"  (348-8^  F.), 
6  atoms  more;  and  at  a  stronger  heat,  the  15th  atom,  which  was  present  in 
a  basic  capacity.  The  residue,  after  strong  ignition  [di-pyrophosphate  of 
inagnesiafl,  is  insoluble  in  acids.  (Graham.)  If  the  heat  is  further 
increased,  a  transparent  glass  is  produced.  (Fourcroy.)  After  seTeral 
days*  digestion  with  cold  water,  1  part  of  the  crystulized  salt  dissolves 
in  322  parts  of  the  water;  the  solution  becomes  turbid  at  49^  and 
milky  at  100°,  in  consequence  of  a  portion  of  the  salt  separating  un- 
changed, although  in  a  very  bulky  and  amorphous  state.  The  boiling 
hot  solution  contains  only  1  part  of  the  salt  in  498  parts  of  water ;  but 
on  cooling,  a  part  of  that  which  has  been  precipitated  js  slowly  redis- 
Bolred.  (Graham.)  According  to  Riffault  (.inn.  Chim.  Phyn.  19,  90), 
boiling  water,  decomposes  the  diphosphate  into  a  soluble  acid  salt,  and  a 
basic  salt  which  remains  undissolved.  IT  Schaffer  {Ann.  Pharm.  50, 
145)  finds,  that  the  basic  residue  left  after  treating  the  diphosphate  with 
boiling  water,  as  long  as  the  filtrate  remains  acid,  consists  of  3MgO,  P0% 
2  HO  -J-  5  Aq.,  as  observed  by  Rammelsberg  {yid.  iuprcC) ;  the  acid  solu- 
tion evaporated  in  vacuo  over  oil  of  vitriol  yielded  a  very  acid  mass, 
resolved  by  strong  alcohol  into  a  basic  salt  and  free  phosphoric  acid, 
which  dissolved  a  portion  of  the  undecomposed  salt.  IT  The  salt  is  much 
more  soluble  in  water  containing  a  trace  of  phosphoric,  sulphuric,  hydro- 
chloric, nitric,  oxalic,  or  acetic  acid;  and  a  solution  thus  obtained  does 
not  become  turbid  on  boiling.  (Graham,  Phil.  Mag,  Ann,  2,  20;  also 
Ann.  Pharm.  29,  24.) 

Without  water  of  crystallization. 

2MgO   40-0    ....      33-21 

cPO* 71-4     ....      59-30 

HO    9-0     ....        7-49 


2MgO,  HO,  cPO«....     120-4     ....    10000 

Crystallized,  according  to  Graham.  Rjffanlt. 

2MgO  40-0         ....         16*23  »  .-.qo 

cPO* 71-4         ....         28-98  ]        ""  **"  ^^ 

HO  9-0         ...  3-65 

14Aq 1260  ....  51- 


W4  }  -  " "' 

+  14Aq 246-4         ....       lOOOO  ....  lOOOO 


s%iaRP-.    91-4    ^   iw^m 


Ay9  SrtfiiTX. 
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with  avlpiar  W  ftirfii    (Li«U^.) — 100  ^mrU  of  uah^rdnvm 


of  HagBCM  Bip^aeil  to  »  «iite  beat  in  «  cburul  crueibU,  lenv*  |H 
pwto«f«  vUtefrvUsnaiAap.  m^ath  m  100  porta  roaUim  7Si>  jmiUd 
■MgiiiJiM,  7*1  parts  of  wftaMJiiw,  mail  1?fi  parts  of  sQlpbur;  Hmtf 
'  bo  ft^mHci^  u  a  Biixtare  uf  angfiKwa  and  if^ulpltidv  of  tammmMm. 
Boiting  wslcT  dtsM>lr«s  ast  [fai-'Jbyiiru.'ialpliate  of  uugnvaia  ana  lam 
Che  ma^Ofia  befainiL  A  miztare  of  <alpliato  uf  luifiieeia  and  cbamal 
jielils  Tcrj  little  «ulphkle  of  raagneeium  after  ignition,  ibe  prvdael  ••• 
listing  almuat  wholly  of  ramgDesi*.  (Bt!rtlii«r,  ^mi.  CAim,  Pkpt.  tt,  SH) 

I/jftirated  SutpMiiit  uf  JUatptentim,  at  MonokjfdroMtipAaif  qfMfmfmm^ 
— Sejiaratdfl  on  oraporaluig  an  nqoeoai  jsolution  of  tbc  bi-h^droiaMalt 
of  muf^nea'im  Jn  racao,  or  on  mbctDg  that  Bit  with  a  ronce-olraicHJ  mnllM 
of  bi-Tiydr'JfluIplinte  uf  pota«h.  inaunindi  a«  ttic  Uttnr  wttbflrawv  iW 
water  fr^tiii  tlu^  niuirne«ia  6alt ; — or  on  mixing  c«ncciitni(ed  vdBUoat  ^ 
olilorido  of  ma^eeium  aoii  bt-bydrnstilphntp  nf  potn^h  :  in  oiUnr  cm 
.juipljurott^xl  liydrogan  gua  is  set  frrc— Orrviffh  viscid  maa^  dMBttlvimii 
'da  with  eromtion  of  sulpliurctted  bydrogcn.  (Bcrseliitt.) 


HTPOSULPIUTE  OP  MAGNESIA. 
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B.  HVDRATED  DOUBLE  SlTLPniDE  OF  HyDROGCN  AKI>  MaCNESIUM,  Ot 

^l-HyuRosULPHATE  OF  Mag.nesia. — 1.  Hydrate  of  majEfncsia  difTiiscii  tit 
^"tater  tbrougli  wliirli  a  (itrt'aiii  of  tttilphurettod  hydrogen  gas  is  pnjs^cd, 
[slowly  but  abunditntly  tlifesolvflil,  ami  thin  cotnpound  is  produced. — 
E  A  similar  BulatUm,  but  containing  nn  alkaline  Rait,  is  produced  by  luix- 
;  a  salt  of  magucsla  with  tlio  bi-]iydn)^ulphate  of  an  alkali  in  a  dilute 
te.  When  too  small  a  quantity  of  water  is  present,  the  conijKtnnd 
BDot  exist,  but  U  resolved  into  mono-hydrosulphntc  of  ma^esia,  which 
I  precipitated.  End  sulphiin^tteil  bydn>r;enj  wlilcli  pftaipes. — Tho  solution 
eparcd  acponling  to  the  fir?t  mut^iod  is  resolved  by  evapomtion  in  vacuo 
Or  in  an  atniospln^ro  of  liydrof,'f;n  gae — also  on  beini;j  mixed  with  coDCeu- 
trateil  bi-bydro.suiphate  of  potash — Into  Kulpluirettcd  hydrogen  gas  and 
insoluble  niono-liyilro3nlpbal«  of  raognesiii.  By  boiling,  it  loses  all  its 
ilpharetted  hydrogen  nnd  deposits  bydrate  of  magneaia.  (BerzcHus, 
7-6,442.) 

C.  Htposolphitb  op  Maoxesia. — Prepared  by  boiling  a  solution  of 
[Ipliite  of  magnesia  with  flowers  of  sulphur.  (Herschel.)  The  filtrate 
■Bporated  over  oil  of  ritriol  yiehlw  small,  transparent,  colourlcas,  rectan- 

^pUar  prisnii!,  with  rhoinbo-octohedral  HUTumits  nn<l  with  tho  terminal  eJgea 
replaced  by  planes.  They  are  permanent  in  the  .air,  but  Iobc  about  half 
their  water  of  cryatuHization  at  ITO**.  They  fuse  and  arc  dccomnosed  by 
a  fitrong  beat,  evolving  water,  sulphur,  and  sulphurous  acid,  and  leaving 
after  ignition,  3U"75  per  cent,  of  a  while  Heniifusetl  inas3,  eonsiating  of 
snlphito,  sulphate,  an<l  mire  niagncsia. — Easily  soluble  in  watcrj  from  a 
concentrated  a(|ueou.s  solution  Jt  is  precipitated  by  alcohol  iu  tho  form  of 
oily  liquid.  (RammeUberg,  Pot/ff.  56,  303.) 

CrfsUUiscd.  Bamtnelsberg. 

MgO -     20-0      ....       16-40  ...         16-82 

flTO» 48'0       ,„.       yjU  ....         39-23 

6H0 M-0      ....       4426  ^..        43-95 

MgO.S^O^  i-  6Aq.     122-0       ...     10000       ....       lOO'OO 

D.  StJXPBTTF  OF  Macxrsia.^A  white  powder,  which  crystallizes  in 
diedrons  (oblique  rhombic  prisms:  Muspratt),  whoa  \U  t>olutinn  in 

ADeous  sulphurous  iicid  in  evaporated  ;  tastes  enrtliy  at  lirst,  and  sulphu- 
>U8  afterwards. — It  contains  1(!  per  cent-  of  mn^ncsia,  39  of  sulphurous 
Bid,  and  45  of  water  (acrnnling  to  Muspralt,  33'8.i  per  cent,  of  water 
b3  atoms). — Softens  when  heatod,  and  loeoa  Bret  water  and  then  acid. 
Then  exposed  Ut  the  air,  it  is  gradually  converted  into  sulphate,  bocom- 
jg>  oi«({ua  at  tho  same  ttnio. — SulDhite  of  magnesia  is  fiolublo  in  20 
IkTts  of  cold  and  in  a  somewhat  smaller  quantity  of  hot  water.  (Fonrcroy 
Vauquelin.) 

E-  HvroscLPHATE  np  Maovesia. — Formed  by  precipitating  the 
ktolKHnlphatc  of  baryta,  with  Bulphato  of  mojc^esin. — Ill-dcfine<l,  six-sided 
pnsras  ;  very  bitter  ;  permanent  in  the  air.  When  healed,  they  fuse  in 
their  ow-n  water  of  cryBtallizatioii,  and  leave,  after  ignition,  40'775  per 
«nt.  of  pulphntc  of  magne:*ia.  The  salt  is  soluble  in  0*83  parts  of  water 
At  3°.  The  solution  may  bo  boiled  without  nudergoing  decompoeition. 
(Hoeren.) 


flf  widi  cat^  iwili  *if  toy* 


<tfrrt  it  aroJaetJ  •■  Mwiii^  eUwiiM  uu««j(li  ft  Mkhibao  lo  vUA 
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Riractersofiron. — 5.  Sulphate  of  Copper.  Brovm  precipitate  or  culonr 
th  eulphurotted  liydrogon. 
On  igniting  tbc  crvfitnl-s  a  wliite  opaque  mass  1»  olstaioed,  of  specific 
ivity  2-6066  (Kursten):  it  has  a  bictcr  taste,  and,  according  to  Pleischl, 
kuiTiH  reddciieil  litmuB  blue.     The  salt  aiistnine  a  moderate  red  heat  with- 
zt  decomposition.     Hy  exposure  for  eight  hours  to  a  atrong  red  lieat,  it 
I  one- fourth  of  it8  acid  aii<l  becomcu  partially  insoluble  in  water:  after 
lition   for  a  still  longer  time,  it  appears  to  bo  no  longer  soluble  in 
^ter,  bat  ouly  in  hydrochloric  acid,  emitting  an  odour  of  sulphuretted 
/tlrogen.  [i)i\.\i\»^\\Y,  Ed'mh.  Phil.  J.  7,  111.)     [This  odour  would  lead 
I  the  supposition  that  the  loss  of  sulphuric  acid  was  duo  to  the  action  of 
ue  reducing  agont  from  the  fire,  and  not  to  the  heat  alone.]  —  By  heat- 
i  dry  sulphate  of  magnesia  to  redness  with  charcoal,   a  mixture  of  ono 
lumc  of  carbonic  acid  go^  and  two  volumes  of  sulphurous  acid  gas  is 
jtlaiucd,  topi'tlier  with  free  t^ulpliur,  the  resitlue  consistiog  of  magnesia 
I  from  »nlphide  of  niagnoaiuiii.    (Gay-Lusssic,  J.  pr.   Cftfm.    11,  fiS.) 
,  a  white  heat,  u  &ni:ill  i|uiiiiti(y  of  sulphldo  of  magiiosiuiit  is  formed 
i  the  Ramc  time.  (IBcrthicr,  III.,  :j;H.) — Ammonia  in  cxcci«s  throws  down 
bm  an  aqueous  eolutiou  of  this  salt  a  translucent,  granular  precipitate 
liich  rapidly  collects  at  tho  bottom  ;  it   contains  07'-^  per  cent,  of  the 
ih,   1-6  of  sulphuric  acid,  and  30-9   of  water.   (Bcrjtelius.) — Suliihato 
magnoiila  1^  not  deoonijioscd  by  aqueous  hydrochloric  acij,  and  crys- 
llizcs  wiihoiit  alteration  from  a  solution  in  this  acid,  on  evaporation 
lid  cooliug,   (Kane.) — An  aqueous  solution  is  decouiposed  by  double 
"Hnity,  when  mixed  with  chloride  of  ammonium,  chloride  of  potastflum« 
rnitratc  of  poUi^U;  the  alkaline  sulphate  produced  unites  with  nndcoom- 
od  sulphate  of  inagnoHia  to  form  a  rloublesalt.   (K.irHten.)     The  aflini- 
es  brotifrht  into  ]ilay  U^twccii   sulphate  of  magnesia  and  common  salt 
iry  with  the  Lt^iuiferature.  (I.,  131.) — A  receutly  prejfarod  mixture  of 
ystalliied  .'tulpbate  of  magnolia  and  bicarbonate  of  soda  dissolves  in 
\$Afft  without  turbidity;  but  a  similar  mixture,  after  being  kept  for  6<ime 
iontha,  deposits  carbouate  of  magnesia.  (PUnche,  J.  Ptiarm.  12,  131.) 


flfaA 

After  ignition. 
20         ....         3.1-33 
40         ....         6fi-67 

Henry. 
32-14 
C7-8G 

G«y-Lv3sir. 
33     to     33-1 

w -•■ 

67      „     6C-9 

MgO,SCH  .... 

CO 

...       100-00 
B^ntelios. 

.... 

100  00 

Wcnzd. 

....      3a-5      . 
....      04-5 

lUO     tu  1000 

MgO. 
SO"  . 

33-36      ..- 
G6-64       .... 

34 

G6 

36-r.8 
C3-32 

100-00 


100 


100-0 


10000 


Comh\nat'wn$  mth   Water.      Bnlphato  of   magnesia,   after  ignition, 
bvolvea  considerable  heat  on  being  mixed  with  water.  (Uiehtcr.)     Ex- 
to  the  air,  it  slowly  absorbs  water.      100  part*  of  the   ignited  salt 
rbed  from  tlio  air  in  ten  d.iys  during  tho  month  of  June,  103-05  parts 
^wator  (7  At,),  but  no  more  afterwards.  (Bliichcr.) 

a.    With  one  atom  o/ivuter. — Prepareil  by  heating  crystallized  sulphate 
of  magnesia  to  132'  (269'6'  F.)  in  tho  air.     This  last  atom  of  water  is 
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not  expelled  belov  310'>— S3S^  (410— 4«0-4'  F).     Qmham  iHilJigi^ 
it  from  tlic  water  of  crystallizatiun  by  lliu  name  of  eotuiititti*mlwtlm. 

$.  With  tim  atoms  of  water.  Obtained  by  dryinjj  tiic  cry>!talli«J  alt 
in  \acuo  over  oil  of  vitriol  at  100^  At  a  tcnipemttire  of  VS"  {71  **  I) 
iu  vacui»  or  100"  in  the  air,  ratbor  more  tliao  2  atutits  of  wiUer  an  w 
behiuil.  (Grabum,  Phii.  Mag.  Ann.  S,  422  ) 

y.  With  six  aUniu  o/WaUr.  Crystallizce  from  a  solatJoa  wvufoatd 
by  beat  till  a  crystalline  film  fonna  on  tlie  tiiiirface,  and  tiiea  wt  wmit 
for  some  time  in  a  warm  place.  Opaque  ciyvtala,  siuilmr  Id  Com  tt 
those  of  bonuc,  but  witb  dift'orent  anf^lee.  (Haidtnger.  Pogg.  ff.  \%\) 
Wben  the  crystals  of  tbe  7-bydratcd  salt  are  gradually  bealv^l,  tWy  m^ 
dcnly,  at  52",  ^ve  off  one  atom  of  water,  and  are  conreHrd  isto  ■ 
aggregate  of  small  prisms  of  tho  salt  y,  converging^  frvm  wilhovt  t»> 
wards  the  centre  of  the  niaj«.  (Mitboberlicb.)  Henctf  it  atipemni  that  Ae 
dimorphism  described  (I.,  13^),  according  to  MItctclK'rIich  «  earlt«r  ilil»' 
ment,  docs  not  really  exLat,  tho  qaantity  of  water  being  differ«it  it  At 
two  cases. 

CatctUstion. 

Ucp  „ 20      . ,.       17-54 

8CP    ™ « 40       ^..       35TO 

6BO » M       ....       4;-37 


MgO,  SO*  +  aAq 114 


100-M 


>.  Wxih  1  (ttvm*  <sf  Watn-. — The  ordinary  form  of  ffolphala  e#  Mf> 
nceia. — Crytftalliicrs  fr«>m  a  warm  and  not  t<K)  conecntratM  eolatitB  wf 
coolint;  or  by  epontancous  evapomtion.  Tronfparent  prisma  and  neoA^ 
Ijelongiiig  to  the  right  ]iri«matir  syutem.  {Pig-  71  «fc  72)  w'  :  m  ^^  KT 
80';  »(':/=  134"  45;  m'  :  a'  .-  120^;  y  above  :  y  below  =  \W 
(nearly)  cleavage  parallel  to  t.  (Brooke,  jinn.  PhiL   22,    40.)     SfwsAc 

Savity  =  I'TSl   (Moha),  =  1'674.  (Kopp.)     Effloreieee  only  in 
y  air,  and  then  bat  alightlyj  when  gently  heated,  it  fuaee  oad 
anhydrous. 

LoRs.  Gvr.  Wen*  II 

CrTitdUtcd.         cliunp.  Luuac.  tcL  Kinrsiu 

VitXi..^.^ 30         l$:f6         ]3-21k  1604  16»(t  17-00  1 

>  40         32-52         3.1-75  32*53  30-61  2»-3i  ] 

'  7HO 63         51-22         5304)  51  43  62.50  53-fta 


MgO,  S0> 


7Ai].   123       100-00 
Ucnrf. 


94 

Mi 

100-00     loooo     10000     100-00    \m% 


80>    ...™.f 

7H0 


48-473 
51-527 


A.Vmv1.  Hojoa.  Bernun.  Dallon. 

S  Ifl            19  10  19 

t  33             32  M  37 

if)             49  4fl  44 


M-IA 
AtT» 


)  00000 


93 


100 


100 


100 


lOO-OO 


Several  of  theee  laat  aonlysefl  irero  probably  made  wltb  iht  mx-iij' 
dnied  ult. 

L   With  12  atoms  nf  Water. — A  saturated  solution  of  ralplute  ela^f 

neaia  ih  n'^dvcl,  Iwlow  i}\  into  a  msua  of  ice  anil  crytttAu,  whk4  •• 

I  obtained  rrparate  after  tbe  nlow  ibnwing  of  tliu   ice  at  0^.     rrvmnd  a 

I  auiall  qtiunlitiM  they  are  opaijui\  but  when  madr  on  the  Ufge  •eueTlfiM' 

;  partot     Abore  0"  tbey  give  off  water,  nnd  ore  convertoT  into  ofafi* 
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bydrated  salt,  without,  bowcrcr,  changing  their  form.  (Frituche, 
Po^.  42,  571.) 

Ciloobttoii.  Fntische. 

MgO.SO"  60        ....        35-71        ...        3613 

12H0     108        ...        64-29        .,..        63-87 


McO,$0>+13Aq.     166 


100-00 


100-00 


Salplmto  of  mA^neAia,  after  i^itlon,  dissolves  very  slowly  in  water, 
DvitiUdly  crumbling  to  a  fitie  powder;  the  cryslala  dissolve  rerj'  mpidly. 
0  parts  of  water  at  C  fliBaoKe  2.'>-76  parts  of  the  anhTtlrou*  salt,  and 
i7ft16  parts  for  overy  ilcgrce  bcyontl.  (Gfty-Lu.«8ac.)  Ouo  part  of 
"tlie  aevcn-hy<lrjite<l  rait  Hissolvo*  in  0'7!>9  parLB  of  wa(cr  ot  IS'TS" 
(65-75"?.),  formine;  a  liquid  of  ("pecific  pranty  1-2932.  A  saturated 
solntioD  at  8  (4(i-4'  F.\  has  a  eppcitic  gravity  of  1-2G7.  (Anthon,)  Sul- 
phate of  magnesia  «Us3olveH  much  more  rapirlly  and  iihuuilatitly  iu  aoueous 
nydrochloric  acid  than  in  water,  yieMiug  a  clear  eyrupy  liquid.  (Ricbtcr, 
SibcJiiom.  2,  245.) 

Strength  o/an  Aqueous  Solution  ^Sulphate  «^  Mayruna,  at  IS"  (50"  F.) 
according  to  Anthon  {J.pr.  Chan.  !>,  3). 


•p-r- 

TtKnt- 

Rp.gt. 

Pw  r«M. 

Sp.fT. 

fei  c*st. 

Bt.ft, 

r«  e«fcl. 

1-2  70 

47-36 

M50 

28-&7 

1-107 

20-63 

1-055 

10-71 

1250 

44-44 

VU7 

28-05 

1104 

2000 

1-050 

9-91 

1-230 

41-17 

l-llu 

27-53 

1-UH 

10-35 

i-04c; 

9  09 

1-207 

37-&0 

1143 

270I 

t  -Oil  8 

18-69 

1-013 

e-25 

1-17-* 

33-33 

1140 

26-47 

l-«95 

18-03 

1039 

7-41 

1-172 

32-yH 

1-137 

25-92 

1091 

17-35 

1-034 

6-54 

1-170 

32  43 

1-134 

25-37 

l-0ti8 

lC-66 

1029 

5-66 

1-16S 

3137 

1-131 

24-81 

1084 

15-96 

1-024 

4-76 

1-IA6 

31-.'il 

1128 

24i!4 

1-080 

15-25 

1-020 

3-B4 

1-164 

31  03 

M24 

23-GG 

V07r, 

14-52 

1-016 

2-91 

1161 

SObb 

M'JU 

2307 

1072 

13-79 

I -010 

1-96 

lias 

30'Uii 

1-U7 

22'4H 

1068 

13-04 

1-006 

0-99 

MA5 

2'ia7 

1-M4 

21-H7 

1064 

l2-2it 

1153 

29-07 

1-111 

21-2fi 

i-u&y 

U-60 

G.  SrLpnTDE  OP  Carbon  and  Magnesiitu  and  HvDRosDLrnocAn- 
BONATK  OF  Magnesia. — Hydrosulphocarbonate  of  baryta  is  precipitated 
by  sulphate  of  magnesia  and  the  filtrate  oraporatod  in  vacuo;  a  film  forma 
on  its  surface,  and  a  jiortion  of  bisulphide  of  carbon  evaporates.  The  dry 
a&lt  is  of  a  |iale  lemon  colour,  and  not  cryiitalline.  Cold  water  fli.<4«olvee 
it  but  partially,  acquiring  a  deep  yellow  tint  and  a  hot  peppery  (a^t«. 
The  ioBolublc  rc^sidue  is  a  bnsie  $aU,  which  'm  decomposed   by   boiling 

I      water,  imparting  to  i(  a  yellow  colour,  and  leavin^^  a  residue  of  carlxH 

I     D&te  of  magnesia,  (Borzotins.) 

A.  SeLEnide  op  Magnesium? — An  aqueous  solution  of  selcnide  of 
potassium  given  with  sulta  of  mu^nc^ia  a  llcsli-coluur&l  precipitate  from 
which  acids  separate  eeleninmj  it  likewise  evolves  seleDiuiu  when  ignited. 
(BerKclios.) 

B.  Bi-nT»ROSELENiATB  OP  Maonesia  ? — Magnesia  dissolves  in  water 
through  which  acleniurcttuil  hyln'geii  is  passed.  (^Berzcliuti,) 
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MAGNESIUM. 


C.  Seleiote  op  MAGifESiA. — A.  MofUweUniit. — Prepared  by '.dip*- 

ing  carbonate  of  magiicsia  iti  aa  aqueoim  (lolutiuu  of  eeleniuiu  nei^ 
Granular,  or  cryKtallixiiif^'  hy  the  evaporation  of  a  bot  atjaeoiu  aulntjiib.u 
small  lirdrated  four-Bkled  pribnis  and  tables  (in  rhombic  prisma,  MMli 
ing  lo  Mu^ipralt).  When  iieat^^l,  it  lui^ea  water  and  a^^timea  an  enaml- 
likc  appearance;  and,  in  this  state,  attacks  glas«  like  the  eclcnitc  of  hn^, 
but  without  fusion  or  losa  of  acid  (after  fuuiou,  according  to  Mu^pntft. 
Very  slightly  soluble  in  bot  water.  The  crystals  coutaiii  3  utomi  "f 
water;  luid  the  salt  is  isomorphoaa  with  the  sulphate  and  carbooal*  rf 
the  same  base.  (Mu»pratt.) 

h.  Bmlenite. — Formed  by  dissolving  a  in  excoas  of  selenions  uidi  nd 
precipitating  with  uk-ohol.  UncrybtuIUzuble,  tonacioud,  deUqaoMMt 
mass,  (fierzellus.) 

D.  Sblematb  op  Maonbsia. — Itcsembling  tho  sulphate  in  Mlabilit;, 
and  in  the  fomi  of  its  crystals.  (Bcrzclius,  Lehrb.  A,  317.) 

MaOSEHIUM    AXD    loDHfE. 

A.  HVDRATBD  PRDTIODIUE  OP  MAGNEaiCM,  Or  HTDRtODATROr  Mu- 

NE8IA.— A  difficultly  c-rystalliznble  salt  which  dcliqnesccs  in  the  air,  mi 
on  exposure  to  heat,  gived  oH'  bydriodio  acid  and  is  converted  into  pin 
niagneeia. 

B.  Hypo-iodite  op  Magnesia  1 — When  ma^iesiu  and  iodiat  0t 
brought  together  under  water,  reddiii<h-bruwn  flakes  are  depo«it^d  nk 
a  KHuill  cj^nantity  of  iodatc  and  bydriodutc  of  magnesia  arc  fous^  • 
the  solution;  these,  on  evaporntinir  the  water,  are  liicewiec  obaimdiaw 
brownith,  insoluble  flakes.  'YWii*  Lniwn  compound  i«  resolved  vj  Iwrt 
into  magnesia  and  vapuor  of  iodine.  Itoile<1  with  n  large  quantitr  d 
water,  it  is  reeolvcd  into  iodato  and  hydriodate  of  nia^osia  which^ 
Bolre,  and  maguesia  which  rcmaios  aa  a  white  precipitjUe.  (6^ 
Lnasac.) 

C.  loDATE  OP  Maonrsia, — A  eoluble  bbU  not  yetfurtUer  rmitf* 

MAONBSirM    AN'D    BroMIMC. 

A.  Brohwe  op  Maonesicm. — Pound  in  sea-water  and  in  numTr".' 
sal lHti|i rings. — BromlDe  alone  does  not  decompose  magneria  oX  a  rr  1  l><"' 
(Balanl)  The  compound  is  formed  bypassing  vapour  of  brumiucovtt* 
iiitxturo  of  magnesia  auil  charcoal  at  a  red  heat.  (Lbwig.)  A  mMib 
of  the  bromide  of  mngnosium  is  carried  over  into  the  rvneiver  by  IMCV> 
bonic  acid  g:iM,  another  portion  remaining  at  the  extremity  of  t]io  utnt- 
lain  tube.  (S«rulla«.)  White  11)05^,  of  cry^talltnc  ii«pect;  not  h^b' 
below  a  red  heat;  not  volatile.  (Scrulhi5, y.  Chim.  MttL  8,  4;  also  A0- 
24,  343.)  Tho  dry  suit  or  a  \ary  concentrated  «olutitjn,  cvnlr<n  hrawac 
immediately  on  the  a<ldilion  of  oil  of  vitriol ;  but  if  it  be  4lii(mJcJ  a* 
dilute  state  with  sulphuric  acid,  the  whole  of  (he  brumiao  naiBM  <mr  )< 
tlio  form  of  bydrobromic  acid.  (Lowig.) 

HvoniTCb  Bjio3jide  op  Maonrsicm  or  HYDnonitoMATB  or  lli*' 
MBsiA.— Bromide  of  magnojium  dissolves  in  water  with  CTulntivD«/ L^ 
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uid  a  biaeing  doise  (Liiwig),  and  deliquesces  rapidly  in  tho  air.  (Scral- 
l)  Ala^ue.sia  ia  diusulved  in  nqueous  liydroKromic  acid  aud  the  solu- 
evaporalcil  to  the  crystulliziiiu;  poiut.  This  i»  Uesl  itcconiidislifd 
er  the  evupurating  receiver  by  tbc  aid  of  oil  of  vitriol.  (Rammelsbcrg, 
'gg.  55^  23'J.)  Deuutnposcd  by  heat  into  bydrobromio  acid  gns  and 
agoesia;  dcHuueecent  in  the  air.  (Balard.)  On  distilling  the  acjutiuiiti 
ilatioD,  part  of  tJie  Iiydrobromic  acid  i«  likewifie  exjwDod.  (Lowig.) 


Auliydroiu. 
12-0     ....     I3'27 
78*4    ....     S673 


Hvilrateil  cTjrstals. 
120  ...  8-31 
78i  ...  &4-2g 
SiO     ...     3740 


Bjunmclibcr^. 

„.  B-74 
....  a4-00 
....    37-26 


90-4 


100-00 


+  6Aq. ...  Ui-i 


lOQ-OU     ...  100-00 


k 


Htpobiiomitg  oi'  MaokesuI — Bromine,  shaken  up  with  niag- 
RCeia  ditl'u^d  in  water,  and  filtered,  yields  a  yollowiub  liquid,  which  first 
turns  reddened  lititiiia  blue  sihI  then  blcacbew  it;  brimiiiie  is  evohtil  on 
tbe  Addition  of  even  the  veaUest  ncidH.  (Lowig.)  Light,  heat,  evapora- 
tion in  vacuo,  or  un  excees  of  bromine,  dccompoaos  this  compound  into  bro- 
Bmte  and  hydrobromatc  of  niagiieHlu.  (Balaru.) 


C.  Bromatk  opMAaNEflU. — Prepared  by  dissolving  pure  magnesia  or 
the  carbonate  in  an  aqueous  solution  of  brouiic  acid.  (Lowig.)  Regular 
octohedroDs  coataining  water;  they  effloresce  in  tho  air  and  fu^e  when 
keated,  in  their  water  of  cryEtallizatiou,  which  h  driven  ofl'  entirely'  at  a 
tcmperatnro  above  200^  {SS'2  V).  On  HPtghtly  increaaing  the  beat, 
vapour  of  bromine  and  oxygen  gas  are  expelled,  antt  ])ure  niogneaia  re- 
mains bebiud      Soluble  in  1*4  parts  of  cold  water,   (llanimclsberg,  J^<iffff. 

52,  sy.) 


Maohesivm  AKD  CtlLOniNE. 


^P    A.  Chloride  op  MAnxEsiuM. — Found  in  sea-water  and  in  several 

'      tnineral  waters  and  salt-springs.     lUaguesium  takes  fire  in  chlorine  gas. 

(Liebig.)      iMague*.ia  absorbs  chlorine  at  a  red  heat,  evolving  a  quantity 

i}f  oxvgen  goe  equal  to  half  the  volume   of  tho  chlorine.  (II.  Davy.) — 1. 

Prej»arcd  by  jiafisjug  ehlorine  over  ignited  magnesia.  (Gay-Lussac  &  Thc- 

Dard.) — 3.   By  poHuiug  chlorine  over  uu  ignited  mixture  of  tiiugnetiia  and 

fiarcoal,  which  latter  facilitates  the  deocnuposition.    Bussy  {J.  Chim.  Mfl. 

j      6,  J  41)  mixes  equal  parts  uf  ma^'ccsia  and  starch  with  a  Gtuall  quautity  of 

^^vater.  and  works  them  well  together  to  the  coneisteuce  of  dough;  ignites 

^^Bo  mixture  thoroughly  in   a  covered    crucible;  heats  the  carbonaceous 

^Htoidne  to  rcdneaa  In  a  slightly  iuclincd  porcelain  tube;  and  passes  chlo- 

^^Bne  gni)  over  it.     The  chloride  of  niugneijiuni  runs  down  the  tu(x!  without 

^Volatilizing. — 3.  By  igniting  the  duublo  chloride  of  magnesium  and  ara- 

Qioaium.  (l>i}bcreincr,  Schv.  28,  fJO.)     Liebig  cTaporntes   a    eolution  if 

({iial  parts  of  hydrochlomtc  of  inagiie^^ia  and  sul-ammouiuc  to  dryness; 

ri/jecti>  tho  residue  iit  snmll  quantities  at  a  time  into  a  red-hot  platinum 

dble;  and  continues  the  beat  till  all  the  Mil-animoniau  is  expelled,  and 

b*nass  enters  into  tranquil  fusion.     A  Kimilar  product  is  obtained  by 

niting  an  intimate  mixture  of  1   pari  of  magnesia  with  2  parts  of  sal- 

nmouiur.  (Hcr2<Iius.) 

Thite,    translucout  mass,    consisting  of    large,    flexible,  crystalline 

with  a  pearly  lustre.     Fuses  by  gcuile  ignition,  &ud  focm&  ^tiV^sax 

VOL.   III.  V. 
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liquid.  Its  taet«  is  ehiirp  uid  1>itt«r.  It  may  be  igoitoA  in  »  fmfmOf 
dry  atmo»ptier«,  without  undcrgoinfif  dccumpositioD  ;  but  wbea  wtter  ■ 
preeent,  it  in  reM)lvod  into  hydrochloric  acid  gu£  and  nufiiaaa.  [Qtf- 
iLoflsac  &  Thenard.)  It  is  diMximpoecd  bv  i^ition  wiui  chknli  ti 
potash.  (Ddbereiner,  iV.  Br.  Arch,  13,  155.)  keel  oxide  of  iirtirililThlrf 
in  an  aqueoud  solation  of  this  salt  precipitates  magnaai^.  (Bumbih.) 

CbIcuIsHoii. 

Cl   35-4  .  74-68 

Mg»Cl   „ 47-4  ...  100-00 

Or:  WeiueL  MwT«t.        Bvthalh* 

MgO ™.     20-0     .  .     4219      ....       43       ....       4399  .       M'S 

MaO* 87-4     ...     57*81      ....       57       ....       66'0I        ._       43-a 

HgO.MuO*    47-4     ....  lW)-00      ...     100  lOO-OO       ....     lOOil 

HydraUd  Chloride  of  Moffnftium  or  ffffdrochlorat^  of  Maynnia^ 
Chloride  of  magnesium  evolves  considerable  lical  with  wat«r.  'IMW- 
leiner.) — I.  Majfncsia  alba  is  dissolved  in  dilute  hydrochloric  acid  o4 
tho  aolution  evaporated. — 2.  A  solutioo  of  2  parta  of  aulpbaw  ofsi^' 
ocsin  and  I  part  of  com ra on  tali  in  4^  ports  of  water  is  eva|KnBlal  M 
4  partK,  ana  exjKised  to  a  t^^niporaturo  of  3°  (37*4'*  P.%  whcif^N 
Glauber's  salt  crystallizes  out,  and  hydrochlorato  of  nta^cala  matiM 
in  eolation.  (Bcrzelius.)  Crystalli^s  wltli  diffiqfilty  in  necdlcf  fli^ 
prisms;  has  a  sharp  bitter  taste.  Tho  crystals  begin  to  civo  off  hydj** 
chloric  acid  at  106*;  fuse  partially  at  112*,  ana  c^jtnpieielv  U  11*" 
(Brandea,  Br.  Arch,  12,  195);  and  are  ooDverted,  with  Ius.s  uf  water ud 
hydrochloric  acid,  into  a  mixture  of  magnesia  with  »  small  (jauti^ 
01  <-h1orido  of  nia^nesiam.  (II.  Davy.)  The  prc$(.mco  of  sal^amtaoaiiB 
(Dbberciner)  or  of  chloride  of  sodium;  (Li^'tTinl,  Br.  Arch.  14,  14^^— 
compoiitids  which  have  great  aflinitv  for  chloride  of  magnesinm — |■r^ 
vontfl  it.j  decom[H>sition  into  hydrorbloric  aciil  ajid  magn«»ia,  bj  vrapu** 
lion  an<l  cxpot^urp  to  a  high  temperature.  Tbe  italt  is  deliqu^MVnl  in  tW 
air;  dissolves  in  O'C  part«  of  cold,  and  in  0*273  parta  of  hot  water;  a 
fi  parts  of  alcohol  of  specific  gravity  0*90";  aud  in  S  ports  of  atetMrf 
specific  gravity  0-817. 

CryptalUicd,  ^— *— r 

M< .».....»«». »        13*0         ...        11-83 

Cl „ 35  4         ...         34-91  .-_         3»-fl 

6H0   M'O         ....         53*26 

Msa-t-6Aq 101-4         ...       100-00 

Or:  Manaf. 

MgO     20*0  ..,  19-72        ...         21  -3 

llt.l   36-4  ...  35-»0 

6HO „ 43*0  ..  44-3S 

MfO.Ha  -*■  SAq I0V4  ..       IM'M 

With  hydrocblnrntn  of  magnesia,  aminonfa  in  ptcm*  riTM  a  edlMttM- 
opa<(juc,  clammy  precipilutc,  which  slowly  ca]|iH!lji  at  lae  boUaai  4l  A* 
vessel,  and,  after  thr>rvii{;h  washing,  still  rvtaina  about  <NW  pet  MiiL^ 
hjrdrochloric  acid.  (Boraelios.) 
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B.  UrFocnLOBiTE  or  Bf  aoxrsia. — The  earth  tlissolred  in  va  aqueous 
olation  of  bypocbloroiu  acid  yields  a  bleaching  liquiti,  which,  when  excess 

•f  the  odd  IB  pre&cnt,  ia  graiiuiUly  and  spoDtaneoufly  couverted  into  cbio- 
■Ufl  and  hy<lrochloratt>  of  tnugnesia,  oxygen  uud  a.  aiimll  r|uantity  of  chlo- 
Ixine  being  set  fn>c>  If  the  magofsiii  i»  in  cxcois.<,  it  t.s  deeuinposed  by 
'evaporation  in  vacuo.  (Balanl.)  Chloride  of  mafjtietia — that  is  to  fiay,  the 
hvporhlorile  mixed  with  hy'lrochtoratc  of  niapncsia — is  obtained  when 
cbloriue  gas  is  pasMKl  through  water  in  which  nmgneaia  is  dilfuaed.  The 
liqoid,  eren  after  boiling  for  a  fjuarler  of  an  hour,  etill  retains  bleaching 
propertidt.  (GrouvelleO 

C.  CBtoRATB  OP  Magnesia. — MgO,  CIO*  4-  6Aq.  Hydroflnosilicale 
of  nugBMia  18  adtled  to  a  boiling  nqueuns  solution  of  clilomto  of  potash  as 
long  u  a  precipitate  appears;  the  I i quid  is  then  filtered  and  evaporated 
to  a  small  bulk.  (Berztilias.)  This  compound  forma  a  thin  cryvtuiline 
crust,  and  poseesece,  according  to  Chenevix,  the  same  characters  as  the 
chlorate  of  lime;  according  to  the  same  authority,  it  contains  257  per 
cent,  of  magnesia,  60-0  of  chloric  acid,  and  14-.3  of  water.  It  is  I'eadily 
wUble  in  alcohol;  funefl  at  40**^  and  loses  its  water  at  120\  (Wiicbtcr.} 

D.  pRRniLORATB  OP  Haonbbia.  —  LoDg  pristus,  deliquesceut,  and. 
Klable  in  alcohol  (Serullad.) 

E.  CriLoRiDE  or  Iodinb  and  MAaNKsmii.- — I.  lodnto  of  mogae^ia 
nibbed  ilown  with  hydrochloric  acid  of  22'^  Bm.  to  a  thin  p:i«tc,  is  jutro- 
iuocd  quickly  into  a  cylindrical  ve>«el  surrnuiided  with  Inkewami  water, 
tod  hydrc'chloric  acid  gad  pafistxl  through  till  every  thing  is  dissolved,  and 
BO  more  chlorine  escapes  ;  the  liquid  is  then  cooled  till  crystal  I  i/^U  ion  com- 
isenoes. — 2.  A  concentrated  solution  of  hydriodate  of  magnesia  is  satn- 
f3ti>d  with  chlorine  gas. — 3.  An  aqueous  t'olntion  of  torchloridc  of  iodine 
13  mixed  with  hydroohloratu  of  uiagneaia. — Crystals,  not  distinguishable, 
Either  in  form  or  in  colour,  from  the  potassium  compound,  and  of  similar 
<^bvmical  coustitutiou  j  very  easily  decomposed.  DeUqueeccnt.  (Filhol, 
•^.  Hami.  25,  442.) 


Uaonestvk  and  FLDORCnS. 

A.  Fluoride  op  Magnksiitm. — ^Formed  by  treating  carbonate  of 
'**agiie8ia  with  hydrolluoric  acid,  or  by  mixing  tluoride  of  potA-v*iuni  with 
*<*lpbate  of  magnesia  di-^Holved  in  water.  Wnito,  tasteless,  and  not  de- 
^mpfwcd  by  ignition.  (Berr^lius.)  Insoluble  in  water,  and  nearly  inso- 
■*»lile  in  acids  ((Jav-Los>ac  &  Thcnard);  not  soluble  in  water,  or  in  exoeM 
'**'  aqvfroos  hydrytfuoric  acid.  (Berzelius,  Pog-j,  1,  22.) 

.  _    B.  HTDRoitrATE  OP  BoRATE  OP  Maonesia. — Large  prisms,   of  a 
fitter  taste;  readily  soluble  in  water.  (_Borzcliu9.) 


■ 


MAOKESItTM    AND    KimOOEX. 


A.  NrrRiTB  op  MAnNEsiA. — Deliqaesrent.  (Mitscherlrcb.)  Forms  a 
J^saly,  saline  mass,  rea-lily  soluble  iu  alcohol;  inuolublo  in  abeoluta  a.W^ 
■»ol.  (Fischer,  Po^jy.  74,  115,; 


U4 


MAGNESIUM. 


B.  NrrnATF  op  Maonksia. — Found  in  epring^walcr,  Uiongfa  wAy, 
nam  thitt  of  Stockholm.  (Berzflius.)  It  U  formed  in  nStre-bedi  VMi 
euhstances  contniniDg  magnesia  are  present.  Prepared  by  dU^oWinc  b^* 
ncsia  albii  in  nitric  acid  and  concentratinj*  by  crapomtioa. — The  adl  im 
notgirfiuptlin  whnloof  its  water,  even  at  a  leiiiperature  betweeu320'ui 
400"  (608",  752^  F.),  not  indued  tlM  the  acid  iUelf  begins  to  c«capc  (hilbB 
form  of  hyponitriracid  and  oxygen  giw).  The  decomposition  may  bcenfr' 
pletely  effected  over  the  fiamc  of  a  spirit-lnmp.  (Gmliam,  tSVAv.  5Z,  19^) 
The  salt  detonutes  sH^rhtly  with  eunibiistiblu  Itodiea,  and  la  deooCDpoiai  bf 
an  aqueouti  solution  of  8u'liili,i.te  of  potash  into  uttmtc  or  ]>ota«b  and  w- 
phate  of  magnesia,  nhich  form>i  a  donblt*  salt  with  the  sulphate  of  pocuk 
if  the  latter  is  in  excess.  (Funcke.) 

a.  Wiifi  ont  atom  of  Wnt<-r. — Prepared  by  beatinfs  the  soic-hydnt(4 
salt  to  the  melting  point  of  lead.  The  fased  residue  ia  traosparenL  (tin- 
luim,  Attn.  Pkarm.  29,  17.) 

Q.  Wiih  G  aioTM  of  WaUr. — Crrstalllzefi,  on  cooling  a  oonoestnliA 
solution.  Khombic  prisms  and  neeiCles,  having  a  sharp  lutter  ta«t«.  Ik 
crystala  melt  in  the  fire,  itni  lose  from  34-02  to  34-26  per  cent.  (5  AtJ*f 
water.  (Graham  )  They  deliquesce  rapidly  in  the  air,  and  dis«ilr*il 
half  their  weight  of  cold  water,  and  in  9  parts  of  cold  alcohol  of  WBtA 
gny'iiy  0-840;  with  (greater  ditHculty,  however,  la  absulule  aJsabal 
(according  to  John,  scarcely  at  all). 


MgO.. 
NO» 


AnhT(lrcru<(. 
20    '    270.1 
54         72-97 


Wsfud. 

28     ... 
72     ... 


Bocliolx. 
30    .  . 
70    .... 


30-li 


B«ttM* 
««-4 


MgO,  NO*        74      ioa-00 


100 


100 


tOO-00 


1004 


HO   . 


With  one  atom  of  watm-. 
20        ^ 

u       .., 


24*10 
65-06 
10-S4 


MgO 

eHO 


MgO,NO>  +  A<i..„ 

CrjstaUbed. 
20  15-62 
M  42-19 
&4         42-19 


BS 


100*00 


Oniluni. 
15-80 


Kirvnn. 
22 

41 


4» 
SI 


MgO,  NO*  +  6Acj.       128       100-00 


100 


\m 


The  la«t  two  formula)  may  also  be  written:   MgO,  HO, NO*  n^- 
MgO,  HO,  NO'  +  5Aii. 

0.  Carbonate  of  Maokssia  and  Awmoitia. — CrysUlliiM  fnmt 

mixture  of  the  cold  aiiaeoiia  solutions  of  Hulplntlc  or  hyitrochlunitP  of  nafi^ 
sia  and  exce^  of  Hesfqui-cnrhooate  of  nniinunin,  after  slaudtny  fur  Mitlrf 
bourB.  (Fourrroy,  BuchoU;  Gren,  Grundr.  d.  Chem.  rovued  by  BocW^ 
1,  274.)  From  2  to  3  part^j  of  carbonate  of  ammonia  arc  re-quired  forM* 
part  of  sulpliato  of  nugnesia.  (Guibourt.)  A  sulution  of  nui|pteMa  ft  u 
oquoous  solution  of  «c^]ui-carbonnte  of  ammonia  aioo  yield?  a  crop  of  crn- 
UJa  after  a  short  time.  ( Wittjstein.  liq^rrt.  57,  C7.)  Traiwluccni  rbf«V»- 
Ledral  crystals  (Dbberoiner,  ^V/iw.  13,320.)  They  cvolre  a::  .  .  ^Wa 
px|Ki(fe4  to  ihn  air.  The  odour  is  no  lonjror  emitted  after  il 
ihoroujHily  dried  by  means  of  chloride  of  cnlcium,  but  ta  anin  c 
when  they  aro  wetted.  (Guihonrt.)  The  reeidnc,  after  icmtioa, 
of  moffWi  in.    The  ory»tttU  are  nol  «olablo  in  at^ueoos  solatioo  of 
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of  ammonia,  but  dissolve  m  pure  water  without  dccumpojsilion.  The  sola- 
tion,  when  heated,  evolves  carhoimte  of  aTiimonia,  ami  deposits  all  the 
magnesia  in  tho  form  of  carbounte,  (Guibourt.)  If  a  portion  of  sulphate 
of  ammoitia  still  iidheree  to  the  salt,  tbcpretipltatediminishes  in  quantity 
on  further  application  of  heat.  (Guibourt.)  According  to  Bucholz,  the 
cr;y-8tal8  are  decomi^oscd  by  wator,  a  sail  richer  in  carbonate  of  ammonia 
being  dissolved,  and  a  oalt  containing  less  of  that  substance  remaining 
behind. 


Crystalluced. 

Bucholz. 

GuJIxiurl 

MH». 

17            UH9 

M«0  

SO            U-87 

18 

1 5-625 

2C0"  

4i            3l-!42 

32 

5B0   

45             .tS-72 

+  NIP 

50 

126 


100-00 


100 


D.  Borate  op  Marxrsia  and  Ammonia. — An  aqueous  niixtnre  of 
rate  o!  ammonia  and  hydrochloratc  of  magnesia  spontaneoualy  cvapo- 
rnteJ,  (l(![Hif*!t-s  a  crystalline  crust  containing  2'Cl)  per  cent,  of  ammonia, 
from  t*  to  9  of  magnesia,  nnd  from  4."i  to  4,'»  of  water,  wliilo  chloriilo  of 
aniaionium  an«l  the  excels  of  bomto  of  ammonia  remain  in  the  mothcr- 
]i(|uid.  Au  afjueon^  tiolutiun  of  this  ealt  becomes  turbid  when  boiled,  and 
evolves  animoniii.  (Ranimclsberg,  i^ti^.  45,451.) 


E.  Phosphite  of  Magnesia  and  Ammonia. — Formed  by  miimg  the 
Holutiontt  of  the  two  uimple  salts.  Cryf^tallizatlc,  and  bnt  allgUtly  soluble 
in  water  (Fourcroy  fct  Vau<{uelin.) 


kin  t 


F.  Phosphate  of  Magnesia  and  Ammonia. — Discovered  by  Four- 
croy.— IT  Found  native  by  Ulex  (Aiin.  JPharvi.  fih,  £>9),  In  some  ohl  soil 
in  the  city  of  Hamburg,  crystallized  in  regular  six-sided  prisms  with 
dihedral  summitJi,  belonging  tn  the  right  priflmatio  system.  Some  of  the 
crvftals  were  between  one  and  1  \  inch  long,  and  \  inch  tliick,  and  weighed 
from  one  to  2  grammes.  Sji.  gr.  ^  1'7.  Vhx  distingnislica  ihia  mineral 
by  the  name  of  St rufifr..  IT  Found  likewise  in  certain  iinimal  concretions, 
and  tleposited  from  decomposing  urine.  It  is  precipitated  from  any  aolu- 
tion  whatever,  in  which  magnesia  meets  with  phosphoric  acid  and  ammo- 
nia.— 1.  Plio.<;phftte  of  magnesia  with  iliphospliato  of  ammonia.  (Fuurcroy.) 
The  eupernatant  li<juidhecomea  acid.  (Wach.) — 2,  A  neutral  Kilt  of  mag- 
nesia with  diphosphate  of  ammonia,  the  solution  being  heated.  (Berzellud.) 
In  this  case  atmo  the  liquid  becomes  acid.  (Wach.) 

2(MgO,SO^)  +  2NH\cP0»=  NH=,  2MgO.  fPO*  +  NH^SO»  +  SO*. 

A  salt  of  magnesia  with  phosphate  of  ammonia  mixed  with  froe 
amraonio. — 4.  A  salt  of  magnesia  mixed  with  bicarbonate  of  ammonia, 
and  titen  with  >diphtisphato  of  isod».  (KifiTauIt,  Ann.  Chim.  Phyi.  J  9,  90; 
also  \.  Tr.  7,  1 .  -102.) — 5.  A  s^alt  of  magnesia  mixed  with  diphosphate  of 
soda,  and  then  with  iiinmonia.  Graham  (-4i(m.  Phann.  29,  25)  adds  to 
4  lbs,  of  hot  water  containing  200  grs.  of  ammonia,  .350  grs.  of  ordinary 
•ystallixed  dipfiosphatc  of  ."oda,  UH)  grs.  of  salammoniac,  and  2D0  gr«.  of 
lulphate  of  nmgncs'.i.  The  precipitate  gra'hially  appears,  and  the  alka- 
line liquid  Iwcniiics  neutral  ;  if  the  ammonia  be  left  out,  the  same  precipi- 
tate \s  obtained,  but  in  smaller  quantity,  and  iho  HUpematant  liquid  be- 
comes acid.  The  precipitate  is  well  washed  with  cold  wal«r,  presaed 
between  blotting-pnper,  and  dried  in  the  air  at  a  temperature  of  18*. 

(e*^"'  F.) 


U9 


UAGNESIUM. 


In  nil  thew  enmo,  tfao  salt  is  precipitated  hy  desrroM,  tttd  ^  fWip^ 

tation  i4  never  completo  Qn1c<K  an  exce<«  of  the  |>line>phalo  n  pwit« 

the  «u1tition.  (Berzetiutt.)     The  m\i  i«  ilepfv-iitrd  on  rho  iniiM  ol  thft(^ 

tTesBel.  espocially  where  tho  stirrin;r  rml  has  soratcfaerl  it.   (^V^oHuIml) 

White,   sanrly,  rrysUltino  powder,  or  tnui^lacent  four>«iilcd  priM^ 

vith  irreirular  four-stded  eainmiu.     Ta-slelesa.     Part-?  with  unnUiSMfno 

ftt  ordinary  tempemtnres  on  orpumire  to  the  air  (Pfa,ff);  when  ilrie4  la 

\  Kveral  davs  in  vacuo  over  oil  of  rittiol,  it  loses  both  w-Dl«r  and  mriinifcl 

(Wach.  A'eAw,  5f),  290.)     Healed  in  a  retort  to  100-,  it  Iusm  10»UH»rf 

vatf-r,  bill  iiu  ammonia.  (Qritham.)    When  stronifly  h'^ted,  it  Wmc*  aB  iti 

,  amni'^nitt  and  water,  and  18  reduced  to  a  powdor  wliicb  fuMtMoTf  li« 

i  blowpipe  to  a  clear  gln.«<(  confiistin^  of  dipTrophosphalo  of  nMMCBO«*<    % 

v:\wu  all  the  water  and  Hmmonjii  have  been  driven  off  at  a  iDodw»W  hiU, 

the  rcjtiduc  is  *iil>se(|ueijtly  exposed  to  »  greater  tle^ree  of  beat,  it  Ii««wm* 

eliffhlly  inainde.«opnt.  (I.  107.)     If  the  residue  liodi^solvrd  i  -A 

before  incandescence,  tlic  fiolntion  gives  a  //'■Wow  precipitntc  <  ^ 

ofeilvcr:  hut  if  it  be  not  dissolved  till  after  iiicando^cenrn   ba*  lak* 

place,  ii  u^iV«  preeipitatc  ifl  obtatneii.  in  eoii^ei|uciicc  uf  the   fomstioiiW 

pyrophofpliorio  acid.  (Bcrzcliu;?.)     (Fourcroy.  Sytf.  </<•  rommiju.  cAm>% 

298.)     Tho  i;;nitcd  residue  amounts,  according  (o  VV'acb.  to  44'6  pernat; 

>  Bcconling  t<>  Itlffaalt,  to  47*47.5;  and  acconling  to  Llndlfer^^Bon.  lotf^ 

per  cent.     It  contains  in  100  parts,  2226  part«  of  magueaia,  aevonK^I* 

Lindbergflon;  33-378  parta  (RiffauU);  3667  parts  (Uprieliuii);  37  |«H 

(Strompyor,  P'^ffff.  11, 170);  and  30  to  43  parts  according  to  PfaflT.  A«cni^ 

iug  to  the  calculation  given  below,  lOO  parta  nf  tho  jialt  yield  by  tfuti* 

4S39  part«  of  residue,   contivlning   3rr91    per  cent,    of   mi.'  lai 

64*09  per  cent,  of  phoaphorio  acid.     By  igniting  the  salt  w  4, 

a  jwrtion  of  its  acid  iu  reduced  to  phoapltorus.     The   fixM    aiK:»  t»  *tl 

the  ammonia  free;  ami  acids,  includunr  nrc(id  ami  mrl»onio  arid  (PU 

Semite.  30.   43t),  dissolve  the  salt  readily,   with  partial   docompoettiaa 

The   8ututinn    in   hydrocblorio  acid,  evaporated  to  drynesa  and  braMi 

.yields  a  sublimate  of  «al-ammoniac.  (MMteet.)     The  salt  i?  inndnMrii 

k  water  which  contain!;  any  salt  of  pho^phnric  acid  wbaterer.  but  is  «li|H>^ 

^di»«r>1vc<i  by  pure  water  and  by  tho  aqueous  aolntiona  of  oth«r  alia 

"(BerwfliiiB,  'Poffff.  4,   275.)— IT  One  part  of  the  salt   difOfolTH  in  l&W 

pArl«  of  pure  water  at  ordinary  temperatures;  the  i^dulifiQ   nilxe4  whk 

ammonia  gives,  after  some  lime,  a  distinct  crystalline  prpcipitate-    Ow 

part  of  the  tmlt  diifsulves  iu  44,3:10  parts  of  snlulinn  of  ammonia ;  in  TMi 

parts  of  chloride  of  ammonium;  and  in  1.^,627  paru  of  a  snlation  of  chl^ 

ride  uf  ammonium  containing  free  ammonia.  (Frcsenius,  Ann.  PkarwL  Si, 

109,  1845.)  1 
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Tb»  0^t  is  regarded  by  Gnhatn  as  NH*0,2MgO,cPO<  +  aHO  + 
iA<\.  Tlie  oxide  ufanimoniam  formed  frotn  tha  elements  uf  ammonia  uiid 
DO  :ilom  of  water,  cou^lJliiUiti  the  thir<I  atom  of  Lul^o;  ami  of  the  other 
12  atoms  of  water,  2  atoms  are  more  intimately,  and  lU  atoms  less  intU 
nutelr  combined.  From  the  aoalyfiis  of  Lindber^«^u  {,ScAw.  yo,  437)j 
Bereeliiu  concludes  thnt  there  likewise  cxista  a  more  neutral  s.ilt,  com- 
poMd  of  NH*,MgO,PO*  +  4 An  — and  obtained  ai  a  fine,  slowlj  falling 
cryatairrae  powder  on  mixtn^c  warm  aolutiona  of  enlphate  of  magnesia  and 
diphosphate  of  ammonia;  but  accordin;;  to  Wach  ,tnlR  precipitate  has  the 
cunijHtmition  given  under  2.  Acconling  to  Gradani,  aUo,  there  exi»t«  htit 
ODe  double  emit  composed  of  magueuia,  ammonia,  and  ordinary  phosphoric 
%c'u].  Tiinncnnann  (^V.  Tr.  26,  1,  9)  supposce  the  cxtsteace  uf  even  six 
varieiies  of  this  salt. 

G.  Mbtapiiosphatr  OF  Magnesia  and  Ammonia. — Hydrited  meta- 
phosphoric  arid  rofeutly  fgnitoid,  is  dissolved  in  aiumotiiii — -the  vessel 
containing  the  mixture  being  kept  cool  with  water,  and  the  Bolotton 
added  to  that  of  sulphate  of  magnesia.  As  long  &a  the  latter  contiuiieri 
in  eKce«9,  the  precipitate  first  formed  is  redi*solved ;  but  on  theaddlllun 
of  a  larger  quantity  €•(  meta]d)i>spli&to  of  ammouin,  it  beiiomes  pcrmaueut. 
Alcohol  precipilAles  the  jiortion  which  still  remains  in  solution.  An 
excess  of  hyclnchiorate,  nitrate,  or  airetate  nf  m!i^'ne>)ia,  which  gives  the 
same  precipitate,  dues  not  diftscivf  It  so  rea*lily. — Kealhery  dakcis,  nniting 
'"  a  stringy  maAs  like  tur])entine,  which,  after  being  washed  with  water 
d  drie<^l,  become!)  tran.«inirent  nud  brittle  like  glasii.  Heated  in  a  gloss 
he,  it  swells  up  to  an  opaque  spongy  msas,  and  cvulvcs  nothing  bat 
Tnler  at  fin^t,  but  afterwards  a  largo  t|uautity  of  ammonia.  The  nr^idoo 
•either  becomes  iucandeHOcnt  nor  fuses  at  the  temperature  at  which  glass 
iflcns.  It  dissolves  with  difficully  in  wulor,  forming  a  tt<dntion  which 
1  acid  reaction;  it  Is  hut  slightly  soluble  in  aciibt.  The  unilwom- 
doubte  salt  dissolves  somewhat  freely  in  culd  water,  but  is  prcclpi- 
on  the  addition  of  alcohol.  The  cold  solution,  which  exhibits  an 
id  reaction  on  vegetable  colours,  deposJLt  the  salt  on  the  application  of 
;,  in  a  mass  of  the  consistence  of  turpentine,  but  dissolves  it  again  on 
■Kiting.  In  boiling  water,  the  salt  swells  up  to  an  opaque  frothy  mass, 
imi  does  not  dissolve  to  any  considerable  extent    (Wacb,  Schw.  59,  2970 
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I7"0 

SO-0 

3856 

1620 


3-12 
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5:i-i52 
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The  sto'Jchioinotrtcal  relations  of  this  compound  do  not  corre^K>nd| 
(i^er  to  those  of  a  metaphoephat«  or  to  Uiose  of  a  pyrophosphalo. 

H.  Hrpost'Li'HtTB  OP  MAONKstA  AND  AuMOKiA. — Prepared  by 
__„Jpo8ing  the  double  sulphate  with  hyposulphite  of  l>aryta  or  stronttn, 
*i  eooliog  the  filtrate  below  the  freezing  point.  Very  deHquesccnt 
wy«ak     The  formula  of  the  salt  is  NH'O,  MgO,2S^0*  +  CA4.  tKesa- 

^  &DLrBTTE    OP   Maonebia   A.ND    Ammosta. — ^Wlien    maipieaiik    is 
*WilTod  at  a  low  temperature  in  an  a«^ucoa5  solutiou  uf  kuI^UiIa  o( 


>    1.  Am 


■■4  mmiB  if  Bipaift  fcf  wit,  mm  aftw  ■i«M«,  fac  uiifli 
km  s  ii«Wj  MMr  IMMl     TWm  cnnteK  vUa  «wldieal«  b«H< 
MhaS  iaaadMBtM*;  kal  if  tie  IcnefBUrv  tic  aorv  piulallr  nM4. 
||h7  Hm  tad  croh*  vxym,  vim^a,  hj^otuOio  add,  «ad  vmliri  l«?«f 
■  ftdimt  of  s^nnis-     TWy  Bttnct  mut^mn  bum  iht*  uir,  4imtin  m 
lOparUof  irmtrr  al  Xf-S^amA  m  a  dnOv  ifvaatity  (if  kotliapvilK 
Jt^MMft.  vHh  tKe  aid  of  h«t,  expeb  amaowa  fmm  tbU  pefM^ 
(FM$rvroy,  Jnn.  OVm.  <,  315.)     Siace,  acrordinf  to  PHW,  u  tmmd 
•Bonia  prrcipitaiM  from  ocatrm)  nitrate  of   magaens  do  arc*  *&■ 
Ifctnl  of  t))<*  mif^cm,  tlir  mit  woald  nitpeu*  lo  caotain  bai  am  ti^ 
IfRte  of  mnnioDia  to  2  aluiiii  of  ultrnttf  ufDiiL^estA.     ClfrnWafi^ 
%.  i9.  IB)  did  not,  hoir«Ter«  darwcnl  in  preparia^  tlua  alt,  v«i 
•iiapte  aalu  cnrBtaJliKcd  ftoparat«l;k^  from  the  nuied  •otolka. 
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Maodesium  and  Potassium. 

A.  Magnesia  and  Potash? — Hydrate  of  magnesia  precipitated  by 
potash  retains  a  portion  of  the  alkali,  howerer  long  it  may  be  washed. 
Water  diBSolves  out  a  compound  which  contains  more  potash,  deposits 
magnesia  on  the  application  of  heat,  and  then  reddens  turmeric;  but  the 
undissolved  portion  always  retains  a  small  quantity  of  potash,  which,  by 
dissolving  in  nitric  acid,  evaporating  to  dryness,  and  igniting,  may  be 
obtained  as  nitrite  of  potash.  (Grouvelle,  Ann.  Chim.  Phya.  17,  354.) 

B.  Carbonatr  of  Magnesia  and  Potash. — Deposited  after  a  few 
days,  in  large  crystals,  from  a  cold  aqueous  mixture  of  hydroehlorate  or 
nitrate  of  magnesia  with  excess  of  bicarbonate  of  potash.  Tasteless  at 
first,  but  after  a  few  seconds  exhibits  an  alkaline  flavour.  At  100°,  the 
crystals  become  opaquo  and  lose  water.  When  strongly  heated,  they 
soften  and  evolve  carbonic  acid  gas  in  large  bubbles;  after  ignition,  a 
mixture  of  magnesia  and  normal  carbonate  of  potash  remains.  Water 
dissolves  the  crystals,  but  not  without  decomposition,  taking  up  bicar- 
bonate of  potash  together  with  bicarbonate  of  magnesia,  and  leaving  an 
issolnble  residue  of  three-fourths  carbonate  of  magnesia.  (Berzeltus,  Ann. 
Ckim.  Fhys,  14,  370.)  The  portion  which  remains  undissolved  after 
digestion  in  water,  is  ter-hydrated  monocarbonate  of  magnesia,  mixed 
with  the  pen ta-hyd rated  salt,  the  quantity  of  the  latter  being  greater  as 
the  temperature  of  the  water  is  lower.  (Fritzschc.) 

CrystalUzefl.  Benelioa. 

KO    „ 47-2  18-4  ....         18-28 

2MgO    40-0  15-6  ....         15-99 

4C03 88-0  34-4  ....         34-49 

9H0 81-0  31-6  ....         31-24 

KO,2CO»  +  2(MgO,CO=)  +  9A(i.  256-2    ....   100-0         ..,       10000 

Another  double  carbonate  of  magnesia  and  potash  is  precipitated, 
"together  with  carbonate  of  magnesia,  on  adding  an  excess  of  carbonate  of 
tootash  to  the  solution  of  a  magnesia  salt,  ut  a  temperature  below  the 
Qoiling  point.  It  is  but  slightly  soluble  in  water,  and  crystallizes  from 
its  solntion  in  small  grains.  If  the  temperature  is  raised  to  ebullition, 
tiare  carbonate  of  magnesia  is  alone  precipitated,  (Bonsdorfi*,  Ann.  Chim, 
J'kyt.  20,  12;  &  Pos/ff.  18,  126.) 

C.  BoBATB  OF  Magnesia  and  Potash? — From  an  aqueous  mixture 
of  one  atom  of  borate  of  potash  and  2  atoms  of  hydroehlorate  of  magno- 
via,  chloride  of  potassium  slowly  crystallizes :  the  syrupy  mother-liquor 
solidifies  in  a  crystalline  mass.  (Rammelsberg.) 

D.  Hyposdlphite  op  Magnesia  and  Potash. — The  mixed  solution 
«f  the  two  salts  in  equivalent  proportion  yields,  on  evaporation,  a  crys- 
talline mass,  which,  by  rinsing  with  water  and  recrystallization,  may  be 
parified  from  excess  of  the  more  soluble  potash-salt.  The  crystalline 
mass  does  not  lose  water  over  oil  of  vitriol  in  vacuo ;  when  exposed  to 
the  air,  it  rapidly  attracts  moisture.  (Rammelsberg,  Pogff.  56,  304.) 
f  aaes  and  deposits  sulphur  even  below  100°.  (Kessler.) 
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MAGNESIUM  AND  SODIVM. 


2S1 


Ddissolred.  (Liebig.)  Alcohol  also  witbdraws  hydroclilorate  of  magne- 
V  from  the  crystals,  leaving  cliloriJo  of  jiotassiam;  they  ore  also  resolved 
ito  the  two  simple  salta  l>y  Hulution  in  water. 


aMj 

«CI 

l«HO  ..— 


Cr7*tAUu«]. 

SS-2         H  13 

210  8  G5 

106-2        :18*29 

lU-0        98-93 


l,2Mga  +  12Aq.    277-4      10000 


Or: 

KO 

2MyO .... 

3Ha .  . 

9HO  .... 


47'2 

400 

109-2 

810 


1701 
U-42 
30-S7 
29-20 


277-4       100  00 


IJrbtK. 
16-30 
14  OS 
37-65 
39-01 

9801 


Maqkesiuh  aho  Sodium. 

A.  Marnksia  Ain>  Soda) — Simikr  to  the  compound  uf  ntagneaia 
"  potiwh.  (Orouvelle.) 

B.  Carbonate  op  MAfiVEsiA   and   Soda. — a.  An  aqueous  solatTon 
r  the  hydn>chlomte  or  nitrate  of  miigncHm  mixed   with  excess  of  bicar- 

Viunte  of  ioda,  yicld.4  crTatiil-i  liimiluj*  to  tlmao  obtaiueil  with  bicarbonate 
of  pt'ta«h.  but  not  so  easily  decomposed  by  water.  '^Uerzelins.) 

b.  ^Vhena.  msgiiMiRrmIt  ii!  precipitated  by  carbonate  of  ouda  in  excrss 
(the  I't^iii*!  being  heated),  a  coitr»e-gTaiued  compouad  t«  formed,  con- 
nstinjT  of  100  p»rt«  of  caH>onat«  of  nmirneHia  with  2(J  parts  of  carbonate 
ci  eodfif  and  s1i);htly  solnble  in  water  a«  a  whole,,  wiiboot  geptLratioD  of 
Ul6  8oda-9aIt.  (Moeander,  Fo^^.  5,  505.)  If  the  carbunato  of  loognesia 
in  the  oompound  h  decoinpo««tl  by  i^rnltion,  the  carbonate  of  wnla  maj 
then  he  dissolved  out  by  water.  (Borzelins,  Lthrb.  4,  31 1.) 

Magnesia  ignited  with  2  partM  of  rarbunntc  of  soda,  forms  a  whiti^ 

^oe,  friable,  aud  ill-combined  m:iss.  (Murveuu.)     Perfect  combination 

i  not  loktj  place  even  in  the  blowpipe  flame. 


C.  BoHATR  DP  MAONrsiA  AND  SoDA. — A  cold  a*|iieoQ8  mlitnre  of 

dphate  of  maijnosiii  ntid  borax  dt'po«it« — after  standinj;  for  some  months 

—^Tvti,  needles  of  bor-ite  of  tna^jnoHia  (III.,  231,  6.),  and  su)>soc)ucQtly, 
double  borate  of  magnesia  and  Hotla  iu  large  transparent.  col<»urles9, 
ritininj^f  crycitnls,  belonpng  to  the  ob!i(|iie  prismatic  system.  (Wrbler, 
J'v;/fj.2»,  526.)  With  3  parts  (2  At.)  of  borax  to  one  pari  (I  At.)  or 
2  ftarts  (2  At.)  of  sulphate  of  mna;ne^ia,  borax  crystallizas  out  first,  and 
then  the  double  salt;  a  syrupy  liquid  remains,  mixeil  with  crystals  of 
enlphate  of  soda.  [\Vith  equal  parts  of  borax  and  trulpliate  of  nm^esia, 
bonLX  also  Reparnte!*  first.]  With  3  parl^  (one  At.)  of  borax  to  4  part« 
(2  At.)  of  mlphato  of  magnesia,  a  large  quantity  of  the  double  salt  it 
formed;  the  mothcr-tiqnor  still  retains  portions  of  the  double  salt,  since 
H  becomejf  turbid  when  heated;  and  also  sulphate  of  magnesia,  since 
pota.'^h  gives  a  precipitate.  (Rauimelxborg.)  If  the  double  salt  wera 
composed  of  NaO,  2B0'  +  2(M':0,  2rtO*),  the  following  interchange  of 
•temenla  might  be  supposed  to  take  place: 

3(N»0.2BO»)  +  2MgO.SO»  =  KDi0.21J0»  +  2(MgO,2BO»)  +  2(NiO,SO>); 

rioce,  however,  according  to  Rammolsbcrg,  tho  double  ealt  contains  one 
atom  IfnK  of  boraric  ncid,  one  atom  of  that  acid  must  bo  set  free,  or  a 
different  compound  must  bo  produceil. — Largo,  highly  lustrous,  obliqne 
rliombic  prisms.  Fig.  09  with  the  A-facea;  u  :  u}  =  85"  30';  •  : «'  = 
(RammeUherg,  Foff^.  49,  451.) 
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Crptillued.  fUnuiwUbefs.    Waklic. 

N»0  31-2  606  ...         614 

2MgO    -tO-O  7'?6  ..-         844 

5BO> _     174-«  3;i-77  ...      M'Sb 

30HO    270-0  iiii  ....       51-07        .«       Ot^ 

&I5"S     ....   lOOQO       ....     100-00 

Tlie  crystala  effloresce  slightly  in  the  air.  {RaninieUbcr;^.)  Wbti 
heated,  they  lose  water  anil  swell  up,  bat  less  strongly  than  bofu.  7W 
ignitcil  mass  redissolvcs  almost  entirely,  though  very  slowly,  ta  ceU 
water ;  the  insolable  resiJuo  appears  to  b«  tribonit«*  of  magnesta.  i 
crystal  thrown  into  boiling  water  becomes  opaque ;  and  jf  it  he  tabc 
out  iinmctliatcly,  hcfure  it  is  reilaceU  to  powtkr,  ita  iDtvriur  a  (mW 
to  contain  a  (enacious,  stringy  mtLea.  The  salt  ie  about  b«  solaUe  ii 
coM  water  ne  borax;  the  solution  ie  not  precipitaieci  by  amaMii; 
wlien  lieatcd,  it  bcromcs  tiirhici,  an<l  deposits  tribor»te  of  nunCl^ 
which  however  is  again  coni])lotcly  di^Molrcd  on  cooling.  WIm  > 
(tolution  of  IDO  partd  of  the  rrystaU  is  1>oileil  for  half  «n  boor  nl 
filtcretl  hoiliti^  hot,  tlie  precipitated  borate  of  ma^esia,  after  hvtf 
va.shed  and  ignited,  amounts  to  9*8  parts.  The  filtrate,  after  erapti»> 
tion,  depueit«  a  crygtulUno  niaes  of  talt  which  has  do  alkaline  itaetii^ 
and  yiehht  free  Imracic  acid  when  dji^'sted  in  alcohol.   (Wohlcr.) 

Hydnitc  of  max^ncsia  also  gire:^  with  solution  of  liomx  a  solabet 
which  becrime8  very  turbid  on  tho  application  of  heat.  When  tnagoMl 
is  dissolved  iu  a  boiling  aqueous  solution  of  boracic  acid,  and  borax  «An> 
wards  addcil,  the  mixture  likewise  gives  a  precipitate  every  time  it  > 
healed,  and  tho  precipitate  again  disappears  a^  the  liquid  ooU.  Tb 
liquid  after  evaporation  depoeita  small,  difficultly  soluble  crr^taljt,  p» 
Eessing  characters  similar  to  tlioRe  of  the  above  double  salt.  (>\'ohl«r.) 

By  allowiug  an  aqueoDs  mixture  of  borax  with  excesa  of  snlpbitr  4 
raagocsia  to  evaporate  ^pontonooualy,  Omelin  obtainc<l  lar<:e^  tnoipuai^ 
irregular  tetrahedrons,  consif^ting  of  sulphuric  ut'ld,  bomclc  acid,  ma^apa 
and  eoda;  a  cold  aqneons  solutiua  of  these  cryslaU  w«a  rendered  teM 
by  heat,  and  became  clear  iignin  on  cooling;  the  author  r^purded  ilMiM 
a  quailruple  salt.  {Schto.  15,  261.)  Later  experiments,  howevcTr  •* 
vinccil  him  that  they  were  really  crystals  of  sulphate  of  niagveem  (/"y 
72),  with  tho  M-surfaccs  predoniumting — which  would  produce  a  Itlni^ 
dral  foriti — and  contaminated  with  borate  of  mogueiiia  and  eoda.  Br 
re|icatcd  cryiitallixatlon,  the  crystnU  wcru  obtained  free  from  buM> 
add  and  rtoda.  Those  obtained  with  excess  of  borax  doubtless  ooadilri 
of  borate  of  inni;iicsia  and  soda,  contaminated  with  snlphate  of  maeiMi^ 
A  mixture  of  rhloridc  of  magnesium  and  borax  also  becomes  taibid  who 
heated,  but  docs  not  recover  its  original  tniii.''pnrfncy  on  eooUiiff. 

One  part  of  magnesia  Ignited  with  2  partd  of  borax  forms  a  kiii 
tmnttlucenti  milky  glass.  (Alorvoau.) — Before  tho  blowjdpe,  mni'y** 
behaves  with  borax  like  liniej  but  tho  compound  is  not  so  much  iactivJ 
to  become  cryetalliue.  (Berxelius.) 

IF  D.  rynopHosrnATK  op  Maoxesia  a>'d  Soda. — Prepared  liktthf 
bftYytn-salt.     Contains  between  !l'9  and  I )  8  per  cent,  of  soda.  (Ladv^) 

K  METApnospnATK  OP  Maonfsia  akd  Roua. — I>i«cov«f«d  wai' 
dentally  by  Gregory  in  the  prci^rntlon  of  plmtiphnric  acid,  lonUUi 
in  hydrochloric  acid  and  aqua  rc;;ia,  but  dissolvcil  by  ooncentimlcd  mI* 
phuric  acid.  Composeil  of  3(MgO,  PO*}  +  NaO,  PO'.  (Maddrefl,  Mm 
Chem.  Hoc.  London,  3,  273,  1848.)  H 
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Magnesia  unties  on  ignition  with  2  parts  of  phoepfaate  of  sotia  and 
nmonia,  frtrming  a  white,  slightly  vitreGod  substance.  (Morveaa.) 
cfore  the  blowpipe,  raagncsia  readily  dissolrea  in  phosphate  of  BOiIa  and 
nmonia,  ff>rniin;j  a  clear  bead,  which,  when  not  saturated  with  magnesia, 
comes  iiiilk-whito  by  interrupted  blowing;  but  if  it  be  saturated  with 

neeia,  the  luilkinciia  does  nut  appear  till  it  coola.  (Berzclius.) 

P.  SoLPUATBOF  Maonesta  akd  Soda.^ — T  Prepared  by  mixing  the 
ro  salts  in  equivalent  proportiunt!,  and  evaporating  the  mixture  at  a 
aperalure  of  ^0'.  The  unit  cryNtallizea  in  combination  with  4  utomd 
tf  water.  (Arnott,  Phil.  Mag.  3,' 2 1,  502.)  %  Forms  prisms  liavin-r  a 
bitter  taste,  and  crumbling-  to  powder  when  exposed  to  the  air.  (Link, 
^rttl.  Ann,  1706,  1,  30.)  Transparent,  tolorably  regular  rhonibobedrona. 
ritli  triincateii  edges  and  summits;  bitter;  permanent  in  the  air;  when 
|entcd,  they  decrepitate  without  fusing;  soluble  In  3  parts  of  cold  water, 
lurray.) 

Anbydrmu.  Link.         Murray. 

NaO.SO* 71-3     ....       A4-3     ...       454     .,  ,       bb 

MgO.SO" „.     600     ....       457     ....       bA-6     ■  « 

NaO,SO»  + MjO.SO*  131-3     ....     1000     ....     1000     .-     100 

Crystallized.  Murrft]r* 

NtO,SO». 71-2         ....           38-44  ....           3fl 

MgO,SO>    ....         60-0        .,..           32-40  „.           32 

enO „..        54*0        ....           2910  ...            28 

+  6Aq 185-2         .  .  lOO'OO         ....  S9 

^  G.  Chloride  of  Maonrsicm  and  Soditm. — Poggi&lo  {Compl. 
id.  SO,  1180;  also  Ann.  P/iarm.  56,  243)  mentions  a  compound  of 
Bloride  of  magnesium  with  chloride  of  eodium,  the  formula  of  which  is 
JaCl2MgCl  +  2H0.  1 


Magxesium  and  Barium. 

Magnesia  wrrn  Baryta. — a.  The  two  hodiea  ignited  together  in 
lual  weights  yield  a  colourless,  irregular,  shining  mass.  (Morvoau  ) 

b.  Hyiirato  of  magnesia  precipitated  by  baryta  contains  about  4  per 
But.  of  baryta,  (Grouvellc.) 


Magnesium  and  CAicirM. 


^gttt 


A.     Magxcsia  with  Lime. — Equal  weights  of  the  two  substances 
BDite  on  ignition,  and  form  a  white,  semi- vitrc tied  mass.  (Morvc-au.) 

B.  Caruonatk  op  Magnesia  and  Limh. — Found  in  the  mineral 
"kingdom  as  liittrrnpar,  Miemilf,  Dolom'Uf,  and  Bitter-l-alk.  Ohtuse 
rho'mbohedrons.  Fiif.  141;  7^  :  r»  =  lOe*  53'  (Malus);  lO?"'  22'  (Mobs): 
sp.  gr.  =  2-884  (Mobs).  T  Kiihn  {Ann.  Fharni.  5!>.  363)  de^'tibcs 
another  native  compound  of  ihiii  nature  under  the  nnmo  of  TharandiU, 
and  also  varieties  of  /Utter-spar,  of  a  bruwntiih-white  colour  and  fibrous 
ucture,  from  Billu.  IT 
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Ohaptbr  VIU. 

CERIUM. 


KUprotb.     Ochrott.     A .  Gehl  2.  303. 
I  HisiugcT  &  Berxeliue.     Oxidw  of  Corium.     A.  GeM.  2,  397. 
Jam^uelin.     Cerite.     A.  Grhl.  5,  18^. 

gier.     Cerium  and  the  Oxides  of  Ceriam.     Ann.  Chim.  89,  306;  alao 
SrJtw.  19,  54. 
n^r.     Oi:i.iea  of  Ceriam.    Schw.  17,  424;  also  Ann.  Chim.  94, 108. 

_  BinBon.      Gilb.  44,  123. 

B.fan  &  Bcnwlins.     Sepnmtion  of  Ccriiiin  from  Yltria.     Schr.  16,  248. 
lOBander.      Metallic  Cerium  and  its  Siilphido.     Berzolias,   Lfhrb.    1826, 
i,  416;  also  A'aHu.  Arrh.  10,  470;  and  Pnffff.  11,  lOfi. 
•iugvT.     Cerium  and  Ceric  oxide.     Aim.  Pharm.  42,  134. 
fttt«.     On  PLosphocerito,  and  on  tho  fH^parntion  of  Cerium,  Lanthanom, 
and  Didymiom.     <^a.  J.  of  Chan.  Soc.  2,  131, 


CfTfTf  C«reriunh  Cirium. 

ITUlonj.     The  oxides  ofCcriiini  woro  discovered  in  1603,  eimnltir 
Aj  hy  KUpruth  and  by  Uisioger  &  B«nelias. 

Sourc^n.     Very  rare:    ownrs  in   native  carbonate  of  protoxide  of 

jrivm,  in  Edwarasite,  and  in  Monaiito  (pbosphato  of  the  protoxido);  in 

pt(^ito  and  PI]O0{>bo-ccrito;  in  the  neutral  and  basic  flnoridcit  of  cerinm, 

in  YitnHCorite — wiili  silic*,  Arc,  iu  Cerite,  AUanite,  Oitliite,  Pyror- 

ite,  and  Gadolinito — with  iitnnic  acid,   fiic,  in  j'F^chtnite,   MuHindrite, 

.  Polymif^nito— vitli   tiinlalic  acid.  &a,  in  Kaxenitc,  Fergusunite,  and 

chlurite— also  in  Mikrultt«  and  Ttwhewkinite. 

Prrparatuiu.-~-\ .   Cbluride  of  cerium   free  from   protoxide  and  from 

ter  is  decomposed  by  potassiam,  with  the  aid  of  beat,  and  the  cbtoride  of 

pota.88iuni  formed  is  dissolved  out  by  alcohol  or  water.  (Moaander.)  To 
obtain  pure  chloride  of  ceriam,  dry  chlorine  f!^%  is  passed  over  Kulpliido  of 
eerium  contained  in  a  gla^^s  tube  abont  ten  inches  long;  and,  when  all  the 
air  has  been  driven  OTit,  the  tube  is  heated  in  the  flame  of  a  spirit  himp 
till  drcompoKitirm  commences  with  incaodcfcence,  which  then  continues 
-without  farther  appliuatinn  of  bent  to  the  tube.  When  the  action  has 
cnased,  the  chloride  of  Hulphnr  is  expeUetl  from  the  tubo  by  heating  it  in 
%  current  of  chlorine  j»»s.  and  the  chlorine  driven  ont  by  a  current  of  dry 
bydrogoD  gas.     K  piece  of  potassium  is  then  put  into  the  oeaKi  «u<i(il 
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tlio  tube,  and  heat  applied — gently  at  first — the  current  of  hydrogen 
being  constantly  kept  up,  iu  order  to  drive  out  the  rapour  of  rock-vH 
otllicring  to  the  polaasium.  AAcrwards,  both  tlio  potauiam  nnd  the 
chloride  of  cerium  near  it  are  heated  more  strongly,  «o  that  the  notassiiua 
vapour  tkken  up  by  the  hydrogen  may  be  carried  over  to  Ibe  diloride  of 
cerium.  Decomposition  then  tukes  place,  attended  vrhh  centle  igniUMi; 
but  if  the  pot&ssium  is  too  rapidly  rulatilizcd,  the  mass  bcoonuM  Tiridly 
incandescent,  and  slight  explosions  are  prodarod.  As  often  a^  the  supply 
of  potafisium  is  exhausted,  a  fresh  portion  is  introduced,  after  the  tube  hu 
cooled;  and  the  operation  is  continued  in  ibis  manner  till  the  potateiara 
vapour  paa»cs  through  the  tube  unchanged.  When  cold,  the  tube  u  cut 
in  two,  so  that  the  carbonnccou^  residue  from  the  pota^ium  may  not  mix 
with  the  cerium.  From  the  dark-brown  ma^s  thus  produced,  the  chloride 
of  potriH-tum  is  di^«olved  out  with  ulcohol  nf  speciSc  gravity  0-83;  and 
the  cerium  i-apidly  washed  and  dried.  If  the  maas  ia  exuftosted  with 
water  instead  of  alcohol,  it  evolves  hyd  rogen  gas;  and  a  portion  of  hydraled 
protoxide  of  cerium  is  fonned  which  remainti  mixed  with  the  cerium. 
Chloride  of  coriutti  containing  protoxide  yiehU  no  metallic  cerium  wIicd 
acteil  upon  bv  jKita^r'ium;  the  0]>eratiou  likewise  fails,  if  the  chloride 
retains  n  sniafl  quantity  of  water;  in  the  latter  case,  poia^ium  gives  ri«e 
to  an  explosive  action,  and  the  residue  contains  a  mixture  ofchluride 
and  protoxide  of  cerium.  (Mosandor.) — 2.  Chloride  of  cerium  prepared 
with  ttal-ammoniac,  (accordin^j  to  the  second  method  p.  270,)  is  deeomposed 
by  potassium  or  sodium  without  incandescence.  A  globule  of  sotlinro  '» 
introduced  into  the  closed  cud  of  a  strong  glass  tube — theu  a  anaU 
quantity  of  chloride  of  cerium — upon  this,  another  globule  of  sodimn— iflil 
so  uu.  The  tube  is  heated  in  a  charcoal  lire,  till  it  begins  to  so/len, 
then  allowed  to  cool,  and  afterwards  divided  into  several  pieces.  Tht«e  an 
thrown  into  a  glass  of  cold  water;  and  the  cerium,  which  falls  down  as  i 
heavy  grey  powder,  repeatedly  washed  with  cold  water  free  from  carbuoie 
acid.  The  flakes  of  oxidized  cerium  formed  during  this  proceaa  sra 
removed  by  elutrialion;  and  lastly,  the  pure  cerium  is  wajihed  with 
alcohol  and  rapidly  dried.  (Beringcr.) 

Corir  oxide  ex]iOMed  in  a  charcoal  crucible  to  the  sLrongent  boatnf* 
blast-furnace,  yields  no  metal,  but  only  protoxide  of  oeriuni,  {Moaude^ 
Beriuger.) 

Vaii<|uplin,  by  heating  tartrate  of  protoxide  of  cerium  to  whiteoei*  *■* 
a  charcoal  crucible,  obtnined  an  allov  of  cerium  with  iron,  iu  small  whits 
metallic-looking  gniins.  harder  and  mure  brittle  than  ciutt  iron,  and  of  * 
lamellated  texture.      The  i^uantity  was  so  small  as  to  lead  Vauquelin    ^ 
•aspect  that  the  greater  pan  of  the  cerium  had  Iteen  volatilixud ;  this  %*J^ 
perty  of  the  metal,  which  wa«  qucetione<l  by  Sir  II.  Davy  and  Lsu^**^* 

Zsnrs  to  bo  confintied  by  Thomson  and  Children  {Auh.  Phil.  2,  I  '^'' 
Hckip.  13,  106),  who  completely  volatilize<i  oxalate  of  c«rium      ^ 
exposing  it  in  a  charcoal  crucible  to  the  beat  of  a  blast-furnace. 

By  igniting  fonniate  of  protoxifle  of  cerium  iu  a  glass  tube  before 
blowpipe,  Golwl  (-VcAie.  67,  78)  obtained  cerium  contamiuated  with  bt^'j 
email  quantity  of  protoxide.     It  fonned  a  6tecl-grey,  ruhrrcut  mas>:  tf^" 
was  reanced  by  trituration  to  a  grey  powiler,  which,  under  the  bumtshi  "^^ 
ateel,  acquired  metallic  lui«ire  here  an<l  there.     It  was  not  voluble  ia     ■**  i 
;  hydrochloric  or  nitric  acid,  hul  dii<solvcd  in  ni|ua  regia.     Aevordiuj^ 
Bcringer,  this  method  yields  no  metal  whatever.  . 

Clarke,  with  his  uxy-hydrogun  blowpipe,  obtained  'a  very  hard  bcad^   " 
the  colour  of  iron. 
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PropertU*.  Grey  pnwJor,  reFcmbling  piih'erixoJ  spongy  pintinuni ; 
aatres  inetiilHc  lut<trc  xuhlvr  tlie  ImrDieliin^-steel.  (Berioper.)  Dark 
idish-brown  powiler,  whiclt,  under  the  burnishing-ef^el,  acquires  a  dull 
Dtallic  lumtrc  and  greyish  colour.  The  powder  assumes  a  inur«  flerided 
B8-CD)uiir  !□  pro)>orti(>n  to  ttio  qnautity  of  protoxide  and  oxychlorido  of 
~^uiu  which  it  conUiiiiti.  (Mosander.) 

T  Alomii"  icfiffhl  of  Cerium:  -IBIfi  (Boringer);  45P  (RaninieUberg); 
1-0  (Hermann);  47*26  (Marignac,  jlrrA. /'A.  iVa/.  8,205;  Jnn.  J^hatTn. 
B,  212).  t 


Compounds  of  Cenum, 

Cerium  ahd  Oxyqsk. 

A.     PnoToxiuB  OP  CEntuM  or  CsRoua  OxniE,    CcO. 

Ti/duf,Cer^'oxtfdut,  White  Oxide  of  Cerium.  (Kbproth's  Ochroit-erde.) 

Formation,  Cerium  decompoi-ea  cohl  water  very  itlowly,  .ind  like  maii- 
ncec,  ciinscs  an  evolution  ofhvtlrogcn  gas  having  a  fcetiJ  oJour;  licnco 
I  emits  a  disagreeable  titnell  when  expurted  to  the  air.     Water  at  90^  or 
BO^  ilcj,'rees  ia  decomj^used  by  it,  with  rapid  evolution  of  gas.   (MosMider.) 
Tie  product  of  this  action  is  liydrated  ccroso-ccric  oxide.  (Boringer.)  [or 
,ther,  perhaps,  bydrated  ceroua  oxide,  which  is  raised  to  a  higher  degree 
,'itxidatiim  by   the  <ixygpn   of  the  air?]     Cerium  diwjolvea   rapidly   in 
eids,  even  when  very  dilute,   hydrogen  gas  being  evolved  and  a  ceroua 
U  fornieii.    It  likewise  evolves  hydrogen  with  oil  of  vitriol,  though  much 
■ore  abundantly  on  the  addition  of  wjitcr.  (^[o»arldor.)     Sesquioxide  of 
Brium  exposed  in  a  charcoal  crucible  to  the  strongest  bent  of  a  wind- 
mace,  bakes  together  to  a  inas.-^  of  protoxide,  whith,   under  the  niicro- 
ojW)  «xliibitK  Himill,  yoMowis]!,  trani-pnrent  particles.  (Beriugcr.)    Cerium 
1  not  reduced  to  the  niotallic  state  from  any  of  'Un  oxides  either  by  ehar- 
j&l  at  the  heat  of  a  bla»t-furnace.  or  by  bytlrogen  ga^  mixe>l  with  potae- 
BUtn  vapour  at  a  strong  red  beat.  (Mosander.) 

Calculation,  Act^nting  tn  llisingcr. 

Co    48         .,..         85-!9 

O 8        ....        14  81 


CeO. 
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CeO  =  5r4-7  +  100  =  674-7.     (BerxcUus.) 

€ombination4.    a.  With  water.   HynnATE  op  Protoxide  op  CKniirw. 

IyDBATKD  CeHOUS  0.\II3E,  CeROITS  HvTmATE. 

Prtfomtioit.  a.  Frojn  Ceriu. — 1.  Klaproth  boils  puwilered  cerit« 
with  ft  paru  of  aqueotM  hy<Irochloric  acid;  evaporates  the  solution  to 
dryness  in  onler  to  Bcjtarutc  the  silica;  redissolvea  in  water,  iieutntlixcs 
the  filtnite  exactly  with  ammonia;  then  throws  down  the  Hes(|uioxiiIc  of 
iron  with  miceinitto  of  ammonia;  filters,  and  precipitates  the  hydnited 
e«rou3  oxide  by  ammonia, — 2.  Hi^inger  it  Berielius  evaporate  lo  dryness 
«  flolutton  of 'calcined  ccrite  in  a«pia  regla;  exhaust  the  residue  with 
water;  precipitate  the  filtrate  by  ammonia;  dissolve  the  washetl  precipi- 
tate in  nitric  aeid:  neutralize  the  liquid  with  potash,  and  throw  down 
tartrate  of  cerium  bj?  the  additiou  of  neutral  tartrate  of  potash.  Tho  tat' 
'        vol.  lU.  ft 
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trat«    af  o«riuni,  after  being  wuhed  aail  dried,  and  tbea  igoiieil  in  ft 
covered  oraeible,  leaT««  »  rwiduo  of  eeioao-eeric  oxide,  fnim  which,  by 
digei«ting  in  an  acid  aud   proolpttatiog  with  anttaoiiii^  tho  hydrmtvd 
toxide  may  l>o  obtained. — 3.  Ber«i*!ius  fiTaporat^s  to  drynetss  a  soli 
of  ijfuiled  cerit*  in  nqua  regia;  gently  beats  tho  residue;  exhanrts 
water;  separates  tho  eenuuioxide  of  iron  by  means  of  bcnsoale  of  amnio- 
nia  ;  filters;  precipitates  by  animonia  in  cxccba;  diasolvea  the  precipilatfd 
hydrate  of  ceroao-ceric  oxido  in  hydrochluric  acid;  evaporates  the  «oluli«a  i 
to  dryness  in  a  retort;  and  ignit««  the  residue  as  long  as  clilorine  gas  ia< 
given  off.    The  protochlorido  of  cerium  thus  obtained  is  diieolvotl  in  water,  | 
and  the  hydrated  protoxide  precipitated  by  potu*h.^4.  Lauder  digests. 
cerite  in  aqua  regiu ;  evripurates  to  dryness;  dist>olves  iu  water;  fiUers 
throws  iiown  proloxiilc  of  eoriiim  and  sesqnioxidc  of  iron  by  amn 
aud  trcala  tho  precrpltato  with  oxalie  acid  in  excess,  whieb  diosolvi 
oxide  of  iron  lonipletely,  but   forms  wilh  the  pnitoxide  of  cerium 
inwduhle  compound,  from  which  the  hydrate*!  protoxide  of  ceriDm  may 
sepanitcd  by  nuimonia. — 5.  Bcringcr  dissolves  ceritc  in  hot  aqua  regta, 
evaporates  to  dryness;  exhausts  tlie  residue  with  water;  precipitates  co[k 
per  and  bismulli,  by  a  current  of  Bnlphurettcd  hydrogen  ;  passes   rhioriuo 
through  the  filtrate,  to  convert  the  protoxide  of  iron  into  sesquJoxitlc; 
nealraliEes  with  carbonate  of  soda ;  mixes  the  liquid  with  acetate  of  sod^i 
and  Iwils  till  all  the  iron  ia  precipitated ;  filters  again;  and  precipitates  th»^ 
hydrated  protoxide  of  cerium  bv  ammonia,  leaving  lime  and  eobalt  in  H>Ii)*n 
tion. — 0.  Perwji  (A  tin.  Ckim.  i*hy».  58,  202)  frees  the  protoxide  of  cerimai 
from  sesiiuioxide  of  iron  by  boiling  the  neutral  hydmehlorte  arid  eolatjoa 
with  oxide  of  copper,  which  throws  down  the  seaquioxide  of  iron  al(Ae| 
separates  the  copper  by  passing  Hiilphuretted  hydrogen  through  (he  filtrate; 
and  precipitates  the  cerium,  hy  ailding  ammonia  to  tho   f)ltere>d   liqutd 
[after  expelling  the  excess  of  hydrosulpburic  acid  by  heat]. — 7.  On  tht, 
tame  principle,  Ueniari^ay  {Ann.  Pharm.  1 1,  34 "l)  precipitates  tlw        ~~' 
oxido  of  iron  hy  moaiiii  of  carlionate  of  baryta,  in  the  cribl ;  then 
down  tho  baryta  from  the  filtrate  with  aulphiiric  acid;  filters  again, 
precipitates  the  protoxide  of  ccrinm  by  the  addition  of  carlKtoateof 
—8.  In  order  that  oerite  may  be  completely  decomposed  by  aqna 

it  inuat  be  very  finely  divideil,   and  moreover  digested  repeale<ll|^ 

frcAh  quantilies  of  the  acitl  mixture.  On  thin  account,  oil  of  vitriol  is  pit) 
fenihle;  but  it  must  bo  added  in  large  excess  at  once.  olhcrwiM  tho  mix- 
ture will  Iterouic  very  hot,  .in<l  the  arid  will  unite  with  the  mineral,  fonai 
ing  a  hard  Mtony  mass,  on  which  water  exerts  scarcely  any  action.  Tfal 
powdered  ccrite  is  therefore  heated  with  excess  of  oil  of  vitriol  fo| 
E*eventl  honrri;  and,  after  cooling,  the  sulphates  are  dissolved  out  with  cold 
water:  if  hut  watr-r  were  iisctl,  a  difficultly  «iluhle  sulphutc  of  ccrool 
oxide  would  ho  thrown  down.  The  liquid  is  then  filtered,  and,  withool 
neutralizing  the  littmte,  a  crystaUina  mass  of  sulphato  of  potash  t« 
ponded  in  it,  till  it  becomen  saturated  in  Ike  cold;  tho  double  sal 
otroos  oxide  and  potash  which  sulMud««,  ii  then  coUect*d  on  »  fi 
iiiuhed  with  u  cold  Miturateii  solution  of  sulphate  of  potash.  Thi 
sail  in  tbeu  cither  fiined  with  mrbonalc  of  sodoi  aftvr  which,  vu 
•ulves  out  the  sulphate  of  potash  and  soda,  laarioig  insolufaU  otrio  , 
or  it  is  mixed  with  chareoM  atul  expoood  to  a  white  hcst^  wberehj  aa. 
vf  |Hi(JUJtiuni  and  >>u]phide  of  c«rium  are  obtained:  the  sulphide  of 
sium  is  tlK*n  doparatcd  from  tho  residue  by  digestion  in  water;  the  s 
of  reridin  dis-olred  m  dilute  nitric  aciil;  thi>  liquid  cvaponUW  to 
and  iho  rc«iduc  ignited:  the  product  is  sesquioxide  of  "«^"°*^ 
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Toriftble  quantity  of  protoxide.  (Boringer.)  Marx  (Schw.  52,  481) 
recommends  that  the  cerile  l>«  igoited  before  digestion  in  eulpliuric  acid; 
t>ocause  it  in  lliercby  di'^lntegrated,  aud  afterwards  dlssolvo>t  with  greater 
^Kility, — T  0.  Marignao  (ylNtt.  Phorm.  S,  2G5)  mixes  ponnde^l  oenle 
rtth  oil  of  vitriol  in  a  porcelain  basin,  so  as  to  form  a  thick  pa«te,  and 
^lien  applies  a  gentle  hetit,  A  viuleut  action  iiiiniediateiy  takes  place; 
mafij!  l>ecom«  very  hot,  Inrna  whit«,  and  giveji  off  a  portion  nf  the 
Bulphuric  a«id  j  bo  that  after  a  few  minutes,  a  dry  white  powder  is  left 
'  ehind.  Tliia  is  put  into  an  earthen  crucible  and  kept  for  some  time  at 
heat  below  redness.  It  la  then  left  to  cool,  and  aftervanla  ditTosed 
_  lirough  cold  water,  care  being  taken  to  introduce  it  only  by  small  por- 
lions  at  a  time,  as  otherwise  it  will  become  heated  and  cako  togetuer. 
The  sulphate  of  eoritim  then  di^solvea,  while  the  i<ilica  and  oxide  of  iron 
\m(l  behind,  and  mar  be  separated  by  filtration.  If  the  filtrate  be  then 
ailed,  the  cerium  wifl  bo  pret-ipitated  in  the  form  of  a  subsulphato; 
iiitl  tmm  this  the  oxidRS  may  cju<ily  1>e  obtninod. 

6.  From  Pho»phoccri(<^.     The  mineral  is  Qnety  pounded  and  boiled 

riih  moderately  strong  snlphnric  acid  till  the  whole  ic  redun-d  to  a  pnuty 

e.     Thii4  mass,  when  cold,  is  d)g):-«lcd  in  water;  the  clear  liquiil  pr>urea 

the  insoluble  residue  again  boiled  with  sulphuric  acid,  and  the  trcAt- 

rejHiated  till  nothing  but  a  small  (|uautity  of  silica  rcntaini-  behind. 

bsolittiun  is  then  mixed  with  ammonia  in  suHiciont  quantity  to  neutra- 

'■  the  greater  part  of  the  acid,  and  the  cerium,  &c.  precipitated  by  oxa- 

ie  of  animunifi.    Tbo  precipitated  oxalate  of  eeriam,  Kc,  which  forms  a 

i<lkse  crystalline  powder,  is  then  washed,  dried,  and  icnited.  whereby  it 

converted  into  eerie  oxide  (mixed  with  the  oxidcb  of  lanthanum  and 

lidyuiium)  forming  a  powder  of  a  dark  brown-red  or  tile-red  colour. 

''This  substance  readily  dt!^aolve8  in  hot  hydrochloric  acid,  with  evolution  of 

chlorine,  forming  a  solution  of  protochloride  of  cerium;  and  from  this 

lie  pnitoxida  may  be  obtained   by  precipitation    with  caustic  potash. 

w.)  «r 

The  hydrnted  protoxide  of  cerium  prepared  by  either  of  these  methoda 

Dontains  about  40  per  cent,  of  oxido  of  hinthanum,  togf'lher  with  oxide  of 

iidymium.     To  separate  tbo  oxitlo  of  lanthanum,  the  whole  is  di^Mulred 

nitric  acid;  the  eolutiou  evaporated  to  dryness;  and  the  residue  ignited 

till  the  nitric  acid  is  wholly  expelled.     The  mixtaro  of  eerie  oxide  and 

he  oxides  of  lanthanum  und  didymium  which   remains,  is  digested  for 

omo  bonrs  at  a  gentle  heat,  with  a  mixtaro  of  1  part  of  nitric  acid  and 

l^om  50  to  100  parts  of  water.     The  oxide  of  lanthannm  then   di&solvefl 

{together  with  a  minute  qoantity  of  oeric  oxide)  and  leares  the  ccric  oxid* 

ondiaAolvcd,  together  with  lh«  oxide  of  ilidymiunt  and  a  very  small  qaan- 

i4ity  of  oxide  of  lanthannm.  (Mosandcr.)     The  separation  is  but  impcr- 

etly  etfectcKl,  because  the  precipitated  mixture  of  oxides  often  contains 

^it  small  quantity  of  lia^ic  salt  or  alkaline  salt.     For  this  refl«OD,  the  eerie 

oxido,  freed  from  the  gnnUcr  part  of  the  lanthannm  by  nitric  a«id,  mast 

be  dissolved  in  hydrochloric  ucid:  the  solution  nentratised  as  exactly  as 

pottible  with  ammonia;  ncctato  of  anunonia  ndiled;  and  the  protoxide  of 

erium  thrown  down  by  oxalate  of  ammonia.     The  oxalate  of  cerium  is 

to  bo  collected  on  a  double  filter  (it  would  run  through  a  single  one*), 

*  1  hare  DWrr  fuuoil  tlie  aUghtrst  dilKrully  ia  coUectiog  or  wuUing  th«  iirrcipitated 

FDXBlatf  of  cmuna,  whethi^r  |iure  or  Tnixeit  witli  WntlLiiiuin  biiiI  (lul|iiiitui>.  'Cbv  [ticcipi* 
r  tatt  il  cunly  when  first  furnicd.  but  in  i  ft'w  minulc?  twnmc*  trrTtit-iDie  miJ  rryjulline, 
land  mirtlKm  bewaslicd  wilhlhe  oluioHtCMe,  eiUiff  on  the  ftlwrotb^  At«svV».iwm.\^N  7^ 
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afterwards  washeil,  drioil,  nD<l  iguilcd;  ami  tho  ignited  reeiJae  a^itl 
treated  wittt  <til*ite  nitric  ncid  to  dissolve  the  rciiiahiin^  portion  of  oxide 
of  laTitbanuin.  (Th.  Schcercr,  Pogg.  56,  408.) 

?  (a.)  Tbti  Bcpnration  of  cerium  from  laiUUannm  and  didTmitim 
depends  upon  this  circumctant'^o :  that  ccritnii  fornirf  ivrn  oxidess  the  pro- 
toxide or  ctroiiB  oxi'Je,  and  the  eeeqaioxide  or  eerie  oxide,  the  latter  of 
which  id  nearly  insoluble  in  weak  aeid?,  whereoiS  the  oxide*  of  lanthanom 
nnd  didyniium  arc  eaaily  soluble  in  dilute  acid?.  Moreover,  the  oxide  of 
lanthanum  liistiolves  more  reiidity  thnn  the  oxide  of  dldyniinni,  cfipcciallv 
when  the  acid  is  very  dilute  and  kept  quite  cold.  Henw,  when  the  mixed 
oxidtvs  are  treated  wilh  cold  ililuto  nitric  acid,  and  for  a  tdiorl  time  ooly, 
thc!  greater  pnrt  of  the  lanthanum  diasolvoB,  top;cthcr  with  small  qnantitie« 
only  of  cerium  and  didyniium.  But  if  the  digestion  tjc  long  continued — 
and  more  e'^pccially  if  it  be  aideil  by  a  pontic  heat,  and  tho  liquid  poured 
off  from  time  to  time,  and  fre^h  noid  supplied — ni-arly  the  whole  of  the 
didymiunt  will  be  removed  a<j  well  a«  the  lanthiinum,  anil  the  remaining 
ceric  uxidc  will  be  nearly  pure,  containing  but  very  Kuiall  fjuaniitira  of 
the  other  oxides.  To  obtain  the  eerie  oxide  quite  pure,  Mnrignnc  {^Ann. 
Phai'm.  QS,  213)  digejsts  the  residue  with  moderately  strong  nitric  acid, 
which  dissolves  the  last  traces  of  lanthanum  and  didymium,  together  wili 
a  small  quantity  of  cerium. — There  is  one  inconvenience  attending  this 
mode  of  eepnrating  cerium  from  its  allied  metaU,  vix.,  that  the  ccric  oxido 
when  digested  in  the  acid  liquid,  becomcts  ao  minutely  divideil,  thnt  it 
diffuses  itself  through  the  liquid,  and  will  not  separate  for  days ;  and  if  an 
attempt  be  m.ido  to  filter  the  liquid  and  wash  the  eerio  oxide  with  water^ 
it  6r$t  rnns  through  the  filter  and  then  completely  stops  it  up.  These 
inconveniences  may  lie  obviated  to  a  considerable  extent  by  warming  Uta 
liqui<l,  and  mixing  sal-ammoniac  or  nitrate  of  ammonia  witli  the  water 
usfd  in  washing :  the  ammoniacal  salt  may  be  aftorwardj*  expidletl  by 
ignition.  VV'hco  all  traces  of  Inntbnnum  nnd  ilidymium  have  been  thai 
removeil,  the  reiidual  oxtde  of  cerium  may  be  ignited  to  expel  nitric  acid 
and  amnionincal  salt ;  the  resirluo  is  coroso-ecric  oxide  of  a  imlt?  ycUow 
colour.  By  boiling  thin  oxide  in  a  mixture  of  strong  salphnric  and 
hydrochloric  flcid  (it  is  insoluble  in  hvdrocldoric  acid  alone)  till  the  liqoid 
bocomcK  ciihmrless  and  no  longer  evolves  chlorine,  a  Milutlon  uf  sulphatti 
of  ceri'iii  oxide  is  obtained;  and  when  this  is  mixed  with  excess  of  cau«tae 
jMitasb,  tho  protoxide  of  cerium  or  cerous  oxido  is  precipitated.  (W-) 

(6.)  Another  mode  of  separating  cerium  from  lanthanum  and  didr* 
hiium  is  to  rnnvert  the  mixi'd  uxiilea  of  tlii>  three  nn^tiils  intu  chlori'le* 
{"•  .'?■.  by  treatiuir  the  crude  red-brown  oxide  of  cerinm  with  hot  stronj; 
liydrochlorio  acid,  in  %vhich  it  easily  dissolves,  with  evolution  nf  chlorine); 
precipitating  with  a  hirg.'  excess  of  caustio  pntasli;  and  subjecting  the 
precipitate  suspended  in  tho  liquid  to  tho  action  of  a  stream  uf  cidorine 
IgM.  The  oxides  of  lanthauuni  and  <lidymium  then  dissolve  in  the  mixtarv 
of  chloride  of  potassium,  hv|K}rhlorite  of  (mlash,  and  free  by]H>cb]oroa« 
acid  produced,  while  the  ccnnm  is  converted  into  c<erio oxide  and  TfouoM 
nndissolved.  The  precipitate  first  assumes  n  viol«t  colour,  then 
yellow,  and  ullimately  of  a  deep  omnge  coloor.  When  ihU  ba«  _ 
place,  tho  liquid  is  foun<l  to  be  oompletfly  saturated  with  chlorine, 
Las  acquired  a  yellow  colour.  The  whole  n  then  «ct  aside  fur  24  honn 
in  u  close  vessel,  and  afterwanl-t  the  liquid  scparntecl  by  QUmtiun  fr«m 
the  inwlublo  eerie  oxide.  This  is  the  metlxxl  by  wliirli  Moaander  fint 
cITi^rtcd  the  scpamlion  of  these  oxides  (/V.i7.  Mtig'j,  2ft,  2)1).  Accor 
to  his  statement,  the  certc  oxido  thus  obtained  isqutlofnMfrom  huitlii 
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imJ  (liilymiuni.  I  find,  Iiowovor,  tbat  the  cerio  oxirlo  produced  by  tlio 
^rat  aiipliiation  of  tho  iirocess  retuiuscouaideralile  quautitiesof  laatlmuum 
I  didyniinm,  and  tbat  theGO  can  only  be  separated  by  rc]K>aLing  llio 
ceBSM;vcrnl  times.  Jt  is  better,  therefore,  iostcad  «f  loaviii(f  the  liquid 
or  a  whole  day  in  contact  with  the  precipitate,  to  pour  il  oIT;  IliU  up  the 
eseol  with  fresh  caustic  potash;  again  pass  chlorine  through  the  liquid 
Jl  il  id  saturated;  and  repeat  this  treatment  till  the  yellow  liquid,  after 
eiujj  i»ourcd  olT  frcuu  the  jnecipitate  and  boiled  till  its  colour  dlmpjtcars 
irhoreupuii  a  snmll  quantity  of  eerie  oxide  separates  from  il,  aud  must 
B  removed  by  fittration),  no  longer  gives  a  proeipitalo  with  caustic  potash. 
When  ilii*?  point  Is  attaiued,  the  eerie  oiide  is  jterftctly  free  from  luu- 
tbanuni  ana  dldyniium.  It  t-dll,  however,  retains  considerable  quantittea 
of  hy]»u<  hlorou»  acid  and  saltd  of  potatib.  Ibo  easiest  mode  of  purifying 
it  is  to  disAoIvc  it  in  boiling  byJrocliloric  acid  (it  dissolves  wttli  cvolnlion 
of  chloriue,  and  fomm  CeCf),  and  precipitate  the  cerium  with  oxalate  of 
»innioni:i.  1'he  precipitated  oxalate — which  is  easily  wiu*Led,  and  is  then 
free  from  all  impurilica — may  be  converted  into  eerie  oxide  by  Ignitiou; 
the  reric  oxide  converted  into  cerouj  sulphate  hy  boiling  with  sulphui-ic 
nntl  hydrocltloric  acid;  and  the  protoxide  precipitated  by  cauutic  potaek. 
Tbi.i  mode  of  separation  is  tronbleeonie,  but  cITvctiial ;  it  is  useful  alen  for 
detecting  the  presL>nco  of  cerium  when  associated  in  small  quantities  with 
lanthanum  and  didymium.  (W.) 

(c.)  The  depuration  of  cerium  from  lauthauum  and  didymium  may, 
however,  be  much  more  exsily  efTcctcd  by  boiling  the  crude  red-brown 
oxide,  obtained  by  igniting  tho  oxalate  of  the  mixed  oxides,  iu  a  tjolution 
of  sal-aiiinKiiiiiic.  The  oxides  of  luntbanum  aud  didyuiiutii  then  ditv^ulvc — 
beiug  converted  into  chlorides,  with  cvobition  of  ammonia — while  pure 
oeric  oxide  remains  behind.  The  boiling  must  be  continual  for  several 
bourn,  and  the  folutiori  ]iouretl  off  ouco  or  twice  itnd  fresh  liquid  added. 
The  process  must  be  continued  till  the  decanted  liquid  no  longer  gives  a 

Crecipitatc  with  oxalate  uf  ammonia.  The  eerie  oxide  is  then  of  a  light 
ufl"  colour.  It  may  be  c<illectc<i  on  a  filter  and  wasliod  with  water  con- 
taining sal-ammoniac:  if  pure  water  be  n«ed,  the  oxide  inwnediately  runs 
tlirt'Ugh  tho  filter.  The  ammoniacat  salt  may  tlien  be  driven  off  b^ 
ignition  and  the  eerie  oxide  converted  into  cerous  oxide  a«  before.  Tbu 
mode  of  separation  in  the  easiest  and  most  effective  of  all.  The  solution 
of  lanthanum  and  didymium  U  quite  free  from  cerium  (as  I  have  provfKl 
by  examining  it  by  tlie  chlorim:  process  just  described)  and  the  cerio 
oxi<le  is  free  from  all  traces  uf  lauthauuui  and  didymium.  (VV.)  (Vid. 
V«.  J.  ofChem.  Soc.  2,  131.) 

(d,)  AccordiuL'  to  L.  L.  Buonaparte  (Comp.  rend.  16,  1008),  cerium 
m&v  be  separated  from  didymium  by  means  of  valeriunic  acid.  The 
hydratcd  oxides  are  precipitated  by  a  cnutttic  alkali;  the  cerous  oxide 
cunvertod  into  ceric  oxide;  the  whole  ilisaolved  in  nitric  acid;  the  excess 
of  acid  driven  off  by  a  gentle  heat ;  the  reaiduo  mixed  with  a  very  small 

3aantity  of  water;  and  a  F^aturatcd  solution  of  ralerlanic  acid  added, 
rop  by  drop,  a»  long  as  any  precipitate  form.^.  This  precipitate  is 
vnlerianato  of  ccric  oxide:  vaferianate  of  didymium  remains  in  eolation. 
The  discoverer  of  this  method  has  not  stated  whether  oxide  of  lantliauum 
ia  precipitated  or  held  in  solution  by  the  valerianic  acid;  but  from  its 
great  similarity  to  didymium  in  its  Iielmviour  with  other  acids,  wo  may 
presume  that  it  ^\ould  be  held  in  solution.  H 
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The  mixtnre  of  lantlianam  oad  didymiora  vith  oerlum  haring  lieen 
overlookoil  till  wttbin  tli(?:<e  Uv>i  few  yeara — all  the  vCAt«>ni«nU  here  coU 
lected  (evoa  thow  of  Mosander)  respecting  tho  conipoonds  of  ceriuB,i 
relate  tu  thai  which  rontjiinR  the  allied  meuts.  The  only  experioieBt* 
made  with  pare  cerium  are  Uuwe  of  Beringer,  KatnmeUherg,  and  Mariff-' 
nac  But  cousidoriot:  the  great  siunlarity  which  exittta  bctweeo  iM 
tbrea  vietats,  it  ia  probable  that  the  descrtpttuns  here  g'ivcn  will  not  ba 
maoh  altered  by  iho  iDvestigation  of  pure  cerium  co)ii{H>an(ls.  [Tba 
priocipal  alterations  relate  to  the  properltee  of  cerio  oxide  and  tho  ooloar 
of  the  cerous  salt*.  (W.)  ] 

Hydruted  protoxide  of  ceriaiu  is  a  white  powder  which  rapidly 
tarns  yellow  in  the  air  from  atiBorptinn  of  oxyjircD.  (Berxeliu!>.)  Of  the 
anhydrous  pmCoxitle  little  is  known :  it  may  be  obtained  by  exiKisiog^ 
the  carbonate  to  a  white  heat  in  a  current  of  hydrogen  gas.  (Uericelios.) 

b.  With  acid^,  protoxide  of  certom  fonn«  the  Photo-salts  op  CeHittsif 
Salts  of  Ckroits  Oxide,  or  CERors  Salts.  It  i«  readily  dt.<solred  hyaeidi. 
The  ioBoluhlo  salts  of  cerous  oxide  are  white:  those  which  are  soluble 
form  amcthyt^t-coloured  solottons  with  a  small  quantity  of  water,  and 
ooIourle»H  Holutiuus  with  a  larger  qoantity.  The  red  colour  ari^e^  neither 
froin  the  presence  of  cobalt  nor  of  mangaae^e  (Beringer);  it  Is  doe  to  tbt 
piOMnoe  of  did\'mium.  Pare  ceroue  oalb)  forra  perfectly  colooiteaa  tolo- 
tioiis.  (Mosandcr.) 

Ttie  aoluble  salts  hare  a  awoot,  aatringent  taste,  and  redden  lit- 
mus jevcn  when  the  acid  is  perfectly  iaturated.  All  eerons  salts,  tbt 
acid8  of  wliich  are  volatile  or  easily  dceomnoaed,  pari  with  tiieir  acid> 
on  ignition,  exc«pt  the  double  sulphate  of  cerona  oxide  and 
From  solutions  of  cerous  salts,  ammonia  and  potash  precipitate 
drated  protoxide  in  coloarles?,  voluminous  flakes,  insoluble  in  an  ex 
the  reagent.  Alkaline  saljihi^les  act  in  a  t»irailnr  manner,  with  evuli 
of  !«iilpliiirptlcd  hydrogen.  The  normal  carbonates  and  bicarboni 
ammotiia  and  potash  precipitate  carbontttv  of  ccrons  oxide  in  coloi 
flakes,  sltglitlv  ■wliible  in  excess  of  the  nlknlin*^  rarlwoate.  Phocpbate  oL 
aoda  ihrowfl  ifown  from  the  ncntral  salts  a  white  precipitate  of  ccroBi 
phosphate,  easily  tuoluble  in  nitric  acid.  A  satnratcu  solution  of  snlphale^ 
of  potash  added  to  a  solution  of  a  cerous  salt  (not  too  dilute)  pro<iD«*— 
either  at  once  or  after  some  little  time — a  crystalline  granular  preripilatA 
of  double  sntpbatc  of  cerous  oxide  and  pota«h.  Arseniale  of  potash  gtv«fl 
a  white  precijtitate.  Oxalic  acid  and  the  alkaline  oxalates — when  iht, 
arid  in  combination  with  the  ceriniu  is  not  in  too  great  exeosB  ~thwi» 
down  coloarless  oxalate  of  cerous  oxide,  curdy  at  first,  bnt  aflarwarJl 
changing  to  a  fine,  crystalline  powder,  which  is  soluble  only  in  a  largo 
exoctM  of  hydrochloric  or  nitric  nciil.  Tartrate  of  polaah  givcM»  %  proeU 
pilato  readily  soluble  in  acids.  Succinate  and  benioate  of  ammonia  pfO- 
duce  in  a  toluiion  of  not  less  than  1  jmri  of  salt  in  100  parts  of  water,  a 
white  curdy  precipitate.  Fprroevantde  of  potassium  throws  down  eoloOf^* 
less  ferrocyaiiidc  of  cerium,  folublc  in  nitric  acid.  No  change  is  prodiiM4 
hy:  hydp>>ulplinric  acid,  zinc,  iron,  carbouate  of  baryta,  atroDtia  or  liae, 
fcrricyanide  of  potassium,  or  tincture  of  galU. 

B.       CcnOM-CERtC    OXIDK. 

Formed  by  igniting  the  swiuioxidc  iu  a  curreut  of  hydrogen  gu; 
also  by  Btrungly  igniting  the  carbonate  or  oxalate  of  tho  protoxi4«  ta  a 
):retort — utider  which  circuinslaucos  thcao  acids  imparl  a  |>ortiua  of  o: 
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to  Uw  protoxide.  Lemon-jellow  powder,  wbich,  when  heated  iii  the  air, 
bams  and  is  concerted  into  oeric  oxide;  it  dissolves  in  hydrochloric  acid 
with  erolntion  of  chlorine.  (Berzelius.)  Dilute  acids  separate  the  prot- 
oxide and  leave  the  sesquioxide  behind.  (Beringer.) 

Since  100  parts  of  cerio  oxide,  free  from  lanthanum,  lose  1*176  parts 
of  oxTgen  when  reduced  by  hydrogen  to  the  state  of  ceroso-ceric  oxide, 
the  latter  oxide  must  be  composed  of  CeO  +  4  (Ce*0').  (Beringer.) 
According  to  Marignac,  it  is  3CeO  +  2Cc'0'.  {Arch.  Fh.  Nat.  8,  26(>.) 

BjfdraUd  eeroto-ceric  oxide  is  formed — mixed,  according  to  Vauquelin, 
with  carbonate  of  the  protoxide — by  exposing  the  hydrated  protoxide  to 
the  air;  it  has  a  yellow  colour.  (Berzelius.) 


C.    Sesquioxide  of  Cerium,  or  Cerio  Oxide.    CO'. 

Formation.  The  metal,  when  heated  in  the  air,  bums  with  a  bright 
BiiBfl  and  abundant  evolution  of  sparks,  and  is  converted  into  the  sesqui- 
«ide.  (Hosander,  Beringer.)  The  hydrated  protoxide  and  tlic  ceroso- 
ceric  oxide  are  converted  into  sesquioxide  by  ignition  in  the  air.  The 
leeidne  obt^ned  by  igniting  the  nitrate  of  eerous  oxide  also  consists  of 
nrie  oxide.  ^  According  to  Marignac,  the  oxide  thus  obtained  is  the 
flnoBo-cerio,  composed  of  SCeO  +  2Ce20^  Mosander  likewise  states  that 
fhe  oxide  obtained  by  igniting  the  nitrate  contains  eerous  oxide.  {Phil, 
Mag.  J.  28,  241.)  IT 

Properties.  Pure  eerie  oxide  is  a  white,  or  very  faintly  coloured 
pmlar.  Y  Lemon-yellow:  after  an  hour's  ignition,  it  acqnires  a  reddish 
tiage,  bat  withoat  the  fEtintest  trace  of  brown.  (Mosander.)  Fawn  or 
BiliBon-coloured.  (W.)  T  Tasteless  and  infusible.  (Mosander.)  The 
ordinary  oxide  containing  didymium  is  brownish-red,  and,  according  to 
KatiteD,  has  a  specifio  gravity  of  about  5*6059. 
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Dneliiu.) 

DeeompotUion.  By  ignition  with  hydrogen  gas,  eerie  oxide  is  con- 
tvted  into  ceroso-cerio  oxide.  (Berxelius.)  When  gently  ignited  in 
M'og^  g*^  H  becomes  colourless,  but  the  loss  of  weight  is  hardly 
^reciable.  (Beringer.)  When  heated  with  hydrochloric  acid,  it  evolves 
"Uorine  gas  and  is  converted  into  hydrochlorate  of  the  protoxide. 

Comhinations.  a.  With  water.  The  hvdrate  is  precipitated  from 
whtioDs  of  eerie  oxido  salts  by  tiie  fixed  alkalis,  as  a  pale-yellow  viscid 
substance,  wbich  assumes  a  darker  colour  when  dry.  (Berzelius.)  The 
Mfate  free  from  didymium  is  of  a  sulphur-yellow  colour.  (Mosander.) 

6.  Ceric  oxide  is  easily  dissolved  by  acida,  though  in  email  quantity 
only._Wheu  pure  it  is  nearly  insoluble  in  all  acids,  excepting  hot  oil  of 
^triol  (Mosander,  Marignac,  Watts.)  Its  salts  are  yellow  or  red  in  the 
■"Hd  state;  their  Bolntions  are  also  of  a  yellow  or  reddish-yellow  colour,  and 
■WehwacteriMd  by  a  sour-sweet  and  very  rougU  taste.  Yl>iau\>aAfe4.VVi!ft. 
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liydrochlrtHc  uciJ  they  ^Ive  off  ohloriiie,  and  are  converted  into  (•?«!:• 
ealU.  Tliu  iixvil  alkalis  a<iJcd  to  aolutioos  of  ccric  salts,  lhr<»tt  .ivwn  p-c 
hyilmto  of  coric  oxiJc ;  nnimonia  ^ciiorall^  precipitates  a  batic  stll;  and 
eulpbatc  uf  poUeb,  a  ^'ullow  duublo  siilt. 


CSRIUM    AND   CaRDON. 


Carbids  op  CericmI — By  strongly  ignitinjf  protoxide  of  cmtm 
tnotfitonod  with  oil  in  a  porcelain  retort,  I^ogicr  obtained  a  Mack  diioisj 
eabiiliince,  (tf  tlic  name  weight  as  the  protoxitlo  employed,  wliicb  iDfliu»»i 
fipontaneously  in  the  air,  nud  wa^  wjnrcrtcd  into  hrotrn  pfri<?  oiida 
Oxalate  of  ceroua  oxide  gently  ignited  in  a  porcelain  retort,  aofl  tl*n 
trwited  witli  uii  acid,  leares  a  broiruieb-black.  insoluble  powdyr.  whitt 
when  beated  in  the  air,  is  i-apitlly  c<inrprted  into  an  oq^nal  woiybt  of  «em 
oxide,  tbc  action  bern;;  aticmicd  with  incandescence.  Hence  it  maJi 
appear  to  consist  of  CoC^,  inasmuch  as  2CcC^  and  Co'O'  arc  of  tb«  nm 
weigLt.  A  siiiiilar  blacU  pon-dor  is  obtained  by  gently  igniting  tJw  Hf- 
tratc  of  ccroiw  oxide.  (Mosandcr.) 

A.  Cxiiuo.NATi:  OF  Ceuois  Oxii>r,  orCiiaore  Carbonate. — H>*Jnl«J 
cerous  oxi^le  libsorbs  carbonic  acid  from  the  air  and  from  water.  xbJ  '» 
thereby  converted  into  a  white  granular  powder.  TIio  prccipitaM  pro- 
duced in  ceruus  salts  on  the  addition  of  alkaline  carbunalos  has  «  i^ 
very  lustre  when  dry,  and  is  very  light,  (Vau«pieJiu.)  The  predfitok 
fomicd  ty  carl>onatc  of  animonin  n]ii)ear«  at  fir^t  in  white,  amontlKitf 
(lakes;  but  these,  in  the  course  of  three  days,  change  bcneatb  liio  IJ^ofai 
into  shining  crvslallinc  Kcales,  whirh  unite  on  the  filter  to  a  silrery 
eaeWy  tepanitcd  from  the  paper.  (Beringer.) 


CalcuUlMiu.  B>riiig*r. 

C«0   - &4         M-»3  ,.       &3-3I 

CO*    - 22         21-36  .   ,       21-91 

suo 27      26  21  a<-;8 

CeO,  CO=  +  3Ati.    .     103       lW-00  . ..     100-00 


Klsppoth.   HtnnKer.  Vaoqvia 
C3     ....      67»  >J 

:    fa}  -  «••        «> 


( 


100 
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In  a  close  vessel,  the  salt  may  be  gently  ignited  without  decompiMiliaB. 
but  atahi)(her  tenijierature  It  is  convcrtcKl  into  ceroto-cerio  oxhId,  a> 
bonic  acid  and  carbonic  oxitio  gacfca  being  at  ibo  same  time  evolreJ.  tf 
the  air  has  access  to  it,  the  decoinjiORltlou  is  more  easily  effiMrtod,  mmA  tb> 
rofiidne  consists  of  ceric  oxide.  (Hi«ingcr  &  Berzelius.)  The  ndl  h  I^ 
soluble  in  water  and  in  oqucous  carbonic  acid.  (Vanqoelin.) 

B.  Caroonatk  op  Cehiv  Oxidr. — Formed  by  double  licoompoiriliMh 
Of  a  dirty  white  colour.     Eiuily  soluble  in  water. 


C,rO». 

3CO»  . 


CalcuUttun. 
116         ....         fi3*;4 
H         .«.         S6-26 


C^O^,ZCO»     1 82 


100  00 


HUiDger. 

St- 1 7 

100-00 
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Ceritu  and  PnoftpnoROS. 

,^^  i'nosi'UiDE  OF  CEniL'M. — Cerium  heated  wJih  phosphurus  to  tho 
L'jj;  point  of  the  latter,  does  not  outer  into  combiiiattun  witli  it,  (Mo- 

r.)  VVlicii  |>litif*phurcttcd  hy<lrogcn  gM  is  pafeed  over  ccnc  oxide 
I'd  to  whltciiCEjK  in  a  poicebiii  tube,  and  the  cunlente  allowed  to  cool 

f  contMcl  of  air,  a  grey  jiowder  is  obtained,  prtiLivbly  coiisiiiting  of  % 
ture  of  pliospliide  of  cerium  and  pbdspliatc  of  coroutj  oxide.     Jloated 

I  uir,  it  gradiiully  turt].>!  white-;  JL  dinf-olve.')  witli  difiiciiHy  eveu  tu  the 
tConeentnited  acid^,  and  without  any  uscape  of  gas^  as  pho;-iphato  of 

I  oxide.   (Mosandor.) 

B.  PuospuATG  or  Ceroids  Oxidb  or  Cerous  Puosimiate.— Formed 

jTPcipitaiing  a  wfUiUIe  cerous  .''alt  with  phosphoric  acid  ora  plio.-ipliate. 
■  te  poM'dcr,  insoluble  in  water  or  iu  solution  of  phosphoric  acid;  6lij,'htly 
Itlu  in  liyjrothloric  :ind  nitric  ncids.  (Ilisinger  it  Berzelius.)  By 
iijr  iijiiition  in  a  charcoal  crucilOc,  it  is  neither  fused  nor  rt-dnced,  but 
•oly  cnkcB  toother.  (Aloaandcr.) 

PhoHpLute  of  cortuni  U  fonud  in  an  impure  state  iu  MonatiU  and  Ed- 

^rdtite,  ininentls  which  appefti-  to  be  nearly  identical;  also  in  Cn/iitolUe 

d  Photphoctritr,  which  are  likewise  identical  iu  all  respects  except  ery»- 

kilinc  form.      Monazite :   Fig,  85,  tho  B|>ex  betweeu  u',  u  and  i  being 

►uacated;  i  :  u  =  100';  u'  :  w  =;  05°  fltf;  i  .  a  —  137°  30';  i  :  tho  faco 

»l»reen  w,  w'  and  i=  140'  30';  i  :  /  =  1 25°.  (Brooke,  Phi(.  Mag.  Ann. 

180.)— OhIii|uc  rhombic  prisni,  of  specific  gravity  between  4022  and 

>10.   (Brcilliaupt.)     Dissolves  in  hydrochloric  acid  with  evolution  of 

lonuc,  leariug  a  white  powder  untliesolved.     Contains  : 

S«»i|iiii>iiH«  of  rcriura     26'00 

OxUle  iir  lantluin^nin    23*40 

Froto:ii<!f  of  matignnen „ 1*86 

Biaoxide  of  dn    » 2'10 

TboriM 17'M 

Line 1*68 

Pbovphortc  acitt 28*^0 

Potub  iind  bmoxidtf  of  titauitim  (tnuva) 

101-49 
Cersten,  Pogg.  47,  385.) 

EdwardMite:  Oblique  rhombic  primn;  the  baee  obliquely  inclined  to 
.iio  acute  lateral  edge,  the  angle  of  which  is  85";  this  Mgo  is  truncated. 
Cleava^'e  pamlle)  to  the  base  and  to  the  longer  diagonal;  sp.gr.  4'2 — 1'6. 
~^efore  the  blowpipe  it  fuges  at  the  edgea  to  a  clear  glass.     But  slightly 
Ittackod  by  nitric  acid.     Contains : 

IVotoxide  of  cerium    56'53 

Alnminn 4'44 

iCiroinia » 7*77 

Silica 3*53 

Pho»iiboric  add  26*66 

Magnfsit,  gludiia,  imd  prvtozide  uF  Irvu  (traces)... 

98?3 

Sbepard  {Sill.  Am.  J.  22,  1C2;  also/./m  CAffli.  12, 185);  compare  G.  Roa© 
{rv'jg.  4t»,  223). 


ia  iWi 
(WIUm;  .in. /Wm.  ST, 

«f  auBsto  dkit !» 

W'tW  iWwt,  u4  Hf«r  to 

•n^  ^  «>Wl.-.TW  cffTvteli  of  |4» 

Afc«tfc«»fnM  liiii  piMMi  vitli  ••»-1rn«Mit 
to  tW  ri^l   pri*-  » 

ex{MH4  tD  tb«  fakowpip*  flaoM^  it  rttitin 


mifm  mU  mtSiem,  ^^>af  ihm  imam  mi  tk9  matt  tw 
V«fc  tW  hmI  Uttvyape  mgcati,  it  fnmnu  iht  ra«- 
•f  iwiiw,  aafsftiaf  h>»MU  to  tbebocuaod  photphaU  at  tok 
U  I,  vfcaa  oU,  •  Hf  riiht  Mm  Inl,  eitWr  Am  to  U*  ptMeM  rf 
MyvHB  mtmthe  timnUm  of*  HttB  portbn  of  tbo  cob«lt-«re.  jBfe 
bigmz  wmA  aoA  nva  wifCr  it  pn^HM  brittle  pIioeph)iJ«  of  irxuL  { 
■^)  03  «f  Titrkil  mided  hj  gcnile  he»t  derompovw  it,  fiocnuvg  A 
ma,  wfciek  is  eol«Me  in  cold  w*ut,  with  the  exeeptioo  of  %  aaaaU 
til/  ol  rnhoL.     Coctoin* : 

ProtoxUe  of  oeriBB,  he.    ,. 
PbMpboric  idd 


>**«■*« *»««*#*»«««****  w 


99  5ft 

The  i>ru(oii(l«  of  t*orium  (incltniing  Untbnnum  And  liiilyntinm)  uid  rht0- 
jilionc  ucid  Arc  vvry  ncitrty  in  lt>f^  prajMirtiuns  reuairr<l  to  funn  m  [i  immi 
phonfilittto.     Hrnoc  tbo  mineral  may  b«  rrfsnlctl  n»  a  miituir  nf  I 
trUHtaBbospbatpR  of  ctfriuti),  Imithiinutii,  anJ  Jidvmioni.     Ti  iji  priJc^^ 
j.'^  1  c<iiii|K>Fittoii  with  cryptulito;  but  tlio  crvataJline  fornui/lll 

U  (nn  far  Kt  Irut  M  thry  can  l>o  fuccrtainei])  nrp  totAlIj  iecMi- 
fotmbly,  Ihcrcftfrp,  (be  }i!io«pliat«  of  eeroua  cmjdc  ta  iloMr 


CEROVS  SULTHATE. 
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CeRIOH   and  StTLPBUB. 

A.  pROTOHutPniDR  OP  Crriuk. — 1.  Cerium  healed  id  vaponr  of  snl- 
bar  absoVbs  it  and  bocoinos  retl  Lot. — 2.  Vapuur  of  bisulpliide  of  carbon 
isseU  orer  ignited  cernus  carbonate  (or  uver  eerie  oxiJo,  lientiijfr),  con- 
BPta  it  into  •(iilphitle  of  feriiim,  of  looso  textnrc  and  tlw  coloar  of  re<l- 

i. — 3.   W'licn  a  mixtnro  of  1  part  of  oeric  oxide  and  3  parts  of  liver 

eulpbtir  is  strongly  ieiiitod  in  ii  ravennl  voknoI  for  linlf  mi  hour,  and 

be  sulphide  of  pota**iuin  dii$9olvod  out  by  water, — sulphide  of  cerium 

Diaina,  in  fiinall  crystalline  ecadofi^  re«cinbHng  mosaic  gold,  greasy  to  the 

aoh,  sometiaieA  of  a  yoUowUh  green,  feunictimefi  of  a  gidden  yellow 

vlour:  wheu  examined  by  a  lenn,  tUoy  appenr  traosliicent,  with  a  yellow 

Dt.      When  eulpliide   of  cerium  \s  beiiie<l   in   a  Jipia   which    does   not 

Qpoise  it,  its  yellow  colour  cliantres,  tlirougli  red,  to  dark   red  and 

ek,  DQt  18  again  roatored  on  cooling;.  It  does  not  appear  to  conduct  eleo- 
^city. — If  instead  of  ocric  oxide,  lydrated  chloride  of  cerium  (CeCl.HO) 
\  ignited  with  the  liver  of  aulphur,  the  iiulphide  of  cerium  remains,  after 

ahing  the  residue,  in  the  form  of  a  scaly  powder,  which  appears  dirty 
ellow  while  difTLiaoil  in  water,  but  assumes  a  dirty  red  colour,  after 
Bttling  to  the  bottom  uf  the  vc«acl,  or  after  drying. 


C«lcaIjition. 
46         ..,.  74-19 

16         ....  25-81 


Momnder. 
74 
2C 


CeS 


«2 


100-00 
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Sulphide  of  cerium  remaiiiH  unaltered  iu  air  uud  water.  Heated  la 
»  air,  it  takes  lire  below  a  red  heat  uod  burns  with  a  blue  flame  and 
rolutinn  of  nulphuroua  acid  :  the  product  is  basic  sulphate  of  ccrio  oxide. 
leatcd  iu  a  current  of  chlorine  gas,  it  is  resolved  into  chloride  of  cerium 
ad  chloride  ofKiiljihur.  It  in  not  altered  by  ignition  in  v.aponr  of  ludino 
'  of  potassium,  or  when  heated  with  phosphorus.  It  is  dissolved  by  the 
■kect  acids,  forming  a  cerous  salt  uad  evolving  sulphuretted  hydrogen 
>  without  separation  of  sulphur.  Only  the  sulphide  prepared  by  the 
itird  method  dojtusits  1  or  2  ]>er  cent,  of  sulphur,  when  dissolved  in 
eids:  this  sulphur,  however,  is  present  merely  iu  the  state  of  mechanical 
jiixture,  in  consequence  of  a  portion  of  the  liver  of  sulphur  having  been 
<leconi]>osc'U  by  the  air  contained  in  the  wat4^r,  and  may  bo  expelled  by 
heating  the  sulphide  uf  cerium  in  on  atmosphera  of  hydrogen  gas.  In 
solution  of  potadh,  sulphide  of  cerium  is  changed  into  a  green  powder, 
which  appears  to  consist  of  oxysulphide  of  cerium.  (Moaander.) 

B.  SK-squisL-Li-uiDE  OF  Cekxu.m. — Not  yet  Isolated,  but  known  only 
In  combination  with  electro- negative  metallic  sulphides. 

_  C.  OxystTLPiTTDE  OP  Cehutm. — Corbonate  of  oeroua  oxide  is  distilled 
■with  sulphur  or  ignited  in  a  current  of  sulphuretted  hydrogen  gas. — Apple- 
green  powder.     j)i&s«lved  by  acids  with  evolution  of  sulphurcttetl  hydm- 

I  and  reparation  of  i^iilphur.     Gcnci-ally  contaimf  a  small  ((uantily  of 

tic  aulphiite  of  ccrons  oxide,  (tierzelius.) 

).  SotPHiTE  OP  CERnns  Oxide  or  Ctnot's  SutPHiTR. — Prepared  by 
Iving  carbonate  of  oerous  oxide  in  an  aqueous  solution  of  sulphurotis 
Crystallizes  iu  pale  amethyst-coloured  needles.   (Kiaproth.) 
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CERiUU. 


E.  HyposuLPiiATE  OF  Cerous  Oxioe  or  CKnors  Hyromniit—' 
Carbonate  of  cernus  oxitlc  ia  dissolrctl  in  aqueous  hvposnlpharic  uidiKi 
the  solution  left  to  evaporate  in  the  air  Fpontaneou^ly.    Slrndcr,  cotoufai, 
four-siiled  prii<Tn9,  peruiauent  in  the  uir,  unJ  roiitnining  after  slMtaictiK 
of  water,  4270  per  cent,  of  base  and  57-21  of  acid.    (Ilccren.) 

F.  Sun'iiATE  OF  Ckkous  Oxide  or  Ckbous  Sclphate. — u.  Beat 
Stiipkate. — 1.  Kemain-s  after  ismitioii  of  silt  it  in  close  TfCSeU — 2.  Tikv  j 
pitalcU  fruii]  a  tiolutiou  of  salt  b,  hv  excess  of  itiiinioiiia.      Etpo  pi'tut 
duct!  not  i%o]i!Lrate  llic  wliulc  uf  tbo  Kuljiliuric  acid.  (fIL?iDg%r  dc  BcnfJiu) 

b.  M onozulphate :  Prepared  by  dissolving  carbonate  of  cervBt  »xaii 
io  cold  tlilute  sulphuric  iiciil — or,  act-vniing^  to  Berthicr,  by  trmtiogcnvl 
oxide  with  at^ucous  f^nlution  ofbulphni'ous  acid,  evaimnitinifr  to  tliecm- 
iallizing  point,  and  dchydratiug  the  crystala  which   arc   funned.    TV 
anhydrous  Kilt  is  n  white  powder,  of  a  evrpetitdi-o^trinpent  and  Bli^Wy 
acitf  taste.     Heated  in  a  close  vessel,  it  leaves  basic  eulpbate     '  ■' 
oxidfj  but  if  heated  in  an  open  vessel,  it  leaves  ba«ic  *ulphat> 
oxide,  (IIi9ingur&  Berzcliua.) 


CeO, 


Anhj'droufl. 
54     ...       57-45 
40     ....       42-55 


lUtniiieUliprB. 
57a06 
42-691 


Ut-riiifrr. 
17  442 
-I2-S&6 


CeO.SO*....      94     ....     100  «0 


100*000 
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Comhinations  ttUh  im^r.— Tbo  anhydrous  salt  sprinkled  with  a  nadi 
c^uaulity  of  water  cvoIvch  consitlerablu  heat  and  condeneea  to  a  spGd 
ttias«,  which  diusolvca  with  difliculty.  (Otto.) 

«.  W'UJi  1|  cUonu  of  wattr.-^Ow  boitins'  a  utilutioii  of  this  salt  :q  nU 
water,  the  salt  at  is  deposited  in  fiinall  pale-red  crystals,  whiHi  are  a^ia 
dissolved  as  the  li<]iiid  cools.  B3-  pouring  otTtheboiling  li(|uid,  ibe  mv 
tols  may  be  obtained  eeitarato.  (Otto,  Pofffj.  40,  404.) 

j3.  With  3  atomt  af  water. — C'ry.<«tnlliEee>  out  on  tfao  alow  OTapocmlM  ] 
of  an  auueous  solution.  Pale  amethyst-coloured  prisms  (Htsin?rr  k  Bo^ 
seliut!,  Klaproth);  colourless  crystals  (Vauqatdin).  Ili^rlit  rbotubir  oevm 
having  two  of  their  lateral  edges  truncated,  and  with  diho^lrjil  .nmaili 
the  faces  of  which  rest  upon  the  other  two  latcrnl  edges.  (Alarx,  Sckw.  H, 
481.)  %  Khomhic  octohedruns,  the  faces  of  which  meet  tn  the  lenaiHl 
edges  at  angles  of  1  M*^  12'  and  ]  1  i^  10':  freijneutly  niao  in  roor«  MSlf 
octohedruus,  the  corres|K>ndtng  angles  of  which  are  yy  48'  jtod  W  iff. , 
(Marignar,  Anu.  P/iann.  68,  2 U.J  IT 

Sulphate  of  cerous  oxide  is  dissolved  with  dilScnlty  bv  ^'ater,  w^  | 
duciug  u  pale  reddish  solution.    [Colourlci^^  when  free  from  ilidymtan.] 


2CeO 

2B0> ..... 
3H0 


108  ....  5023 
80  .„.  37  21 
S7     ...     ViiO 


3«-94 
12-M 


»(C«0. SO»)  +  3.4i|.    215     ...  lOOOO 


C«0  ..-.„...-™«... 

3no„ 

CeO.S(>>  +  3Aq. 


Tcr-h/droted. 

M   —  44<:^ 

40    ....    33-06 
27    ....     22-31 
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SEI<ENIDE  OF  CKRIUM.  2G9 

T  O.  Ceroso-cbric  SuLpnATB. — Analysed  by  Martgnac.  {Marignac, 
■^A.  des  Sc  phys.  <C-  nat.  8,  278.) 

Ctilcttlation.  Marijttao. 

SCeO  162    ....      26-49 

2Ce=0».. .«.„„ „.„     232     ....      37-87  .,..         37'05 

4SO»    ,„ leo     _.      26-S7  ....         2609 

7110    63     ....      1007  ...         10-10 

3CeO,2Cc=0>,4SO'+ 7Aq 617     ....    lOOOO  5 

H.   StTLPHATE  OP  CeRIC  OxiDB,   Ot   CbRIC  SULPnATE. — a.    Polt/lasic 

}iphaU, — Fumicd  by  digesting  b  with  ammoDia.     Light  flesh- coloured 
frwdcr.  (Ber7^1iu3.) 

6.  Basic  9ulphaU.—\,  Prepared  Uy  igultinc  iho  salt  c,  (Bergoliae.)^ 
By  buruiiig  sulpliido  of  cerium.  {^lo6aIldcl■.)  Dark  brick-rod  powder. 
tot  decoinpni^od  by  strong  ignition.  Soluble  in  hydrochloric  acid,  forming 
,  Teddi><h-yellow  solution,  from  which  it  is  precipitated  by  alkalis  uu- 
ungcd. 
c.  7'n-sufphate.—Ce^(y,  2SO*. — Tho  Icmon-oolonred  solution  of  cerio 
tido  in  dilute  Bulpliuric  acid  yields,  by  slow  cva])orntioTi,  lemou -co loured 
■ieins,  which,  when  exposed  to  tlio  air,  gradually  effloresce  and  luao  their 
plour.  (Hiaingcr  &'  Berzelius.) 

ilydro-sulpliocarbonale  of  lime  does  not  precipitate  a  unlution  of  pro- 
chloride  uf  cerium ;  the  liijuid  remains  clear  for  several  hours  and  then 
aits  white  flakes.  (Bcrxclius.) 

Certith  and  Selenium. 

A.  SeLEMDe  op  Cbriuh. — Selenite  of  ccroua  oxide  heated  to  redness 
a  porceljiin  tiilw  is  decomposed  by  a  current  f>f  hyJrojjon  gn-y.  If 
Dric  "xiiio  is  present,  a  pnrtion  of  w.'leuiuin  px-sses  ofFwilh  tlie  tiydrogen. 
Brownish  powder,  constantly  evolving  an  nnpleasnuL  odour  of  seleuJu- 
„'e'tled  hyilrogen.  When  hcnted  in  tho  air,  it  yiebU  a.  snblimale  of 
seUtiloua  acid,  and  leave-"*  a  wliUo  powiler,  which  dissolves  with  great 
difficulty  in  acidn,  and  prubably  consists  of  basic  selenito  of  eerie  oxide. 
Sclcnide  of  cerium  dissolve*!  in  the  weakest  acids  with  evolution  of  selcniu- 
EttCil  hydrogen.     Water  has  no  action  on  it.  (nerzcliua.) 

Aqueous  solutions  ofcerous  Ealts  give  with  alkaline  liydro-^eleninfea 
.  pale  red  precipitate,  which  becomes  darker  in  the  air  from  docoinposi- 
"on.  (Borzclius.)  Probably  hjdnUid  »elenide  of  cerium,  ox  hydroieJeniate 
''cerotu  oxide. 


B.  Selbnitb  of   Cenors  Oxinr.,  or   Ckrois  Sei.esitf..— <t.  3fono- 
tUnite. — White  powder,  insoluble  in  water. 

h.  Jii-teUnHe. — The  uormal-salt  dissolves  in  an  aqueous  solution  of 
BcleniouG  acid.  (Bcrzdius.) 

C.  Selet4ite   of  Cbric    OxiDt:,    or    Ckric  SEi.e.NiTB. — a.  Lemon- 
nloureil  powder,  which  parts  with  its  acid  when  ignited. 

h.  Hi-setetiife, — Formed  by  dis-Holviiig  the  sail  a  in  ai^ueiMis  »uIetiious 
acid.  The  solution  dries  up  on  evaporation  to  ii  yellow  vanii»b,  which 
]D*<es  water  when  hcntc<l,  and  becomes  white,  opaque,  and  crystalline. 
ijolublo  in  water.  (Borxelius.) 


Cnurx  AXD  Csumnx. 

A.  CeuauDS  or  Csannc. — Cmsbb  Ihhw  Tividr  whei 
cUMUugsA.  (UamaAn.)  CUqHm  ^MMd  oror  i^uMd  o*rie  osiie,  I 
cUoffU*  a  cwiwi,  miTed  hoverrr  viUi  oxiii*;  &  naall  <|inatity  of  v^ 
Dx^r^loride  u  ulso  sublimed,  f  Berincer.)  Preparatiom. — 1.  litmttd  cit* 
phirJ«  riF  cvriam  it  dccompoMd  br  £7  chlorine  gBS.  (III.,  267.)  If  ifl 
Uio  atmiMphcria  air  ii  mat.  exptued  by  Uw  eUoriiM  bctfortt  t^  alpMi 
f«  lii^Qlo<l,  all  iofusible  mixture  ie  ubtained,  eotuistiu^  of  eklori^  aW 
protozitlft  ufcoriuro.  (Monnder.) — 2,  ABolationorpruCoxitle  of  cariaaoi 
nvfiruohloric  aciil  is  OTaporai«d  to  diyneas,  aA«r  ibo  adtlition  of  mI-mm^  J 
mac;  and  the  ammontacal  salt,  together  v'uh  tlie  Ia«i  trace  of  vaM^J 
•xptlUd  by  fX|M>surc  to  a  strong  heat:  it  is  beei  to  boat  the  n 
fn  a  fftui  tubo  tlirougli  which  a  rapid  ourcnt  of  dry  cliL>rina  i*  1 
|«wi.   (Brriiiger.) 

White,  puroiu,  fiutbla  at  a  red  heat.  (Mosmd^r.)     SeMnAMid  mmi.  { 

Eringor.)     Fotaaaioni  and  Mtditim  decompow  it  with  tlw  amI  eS  i 
nuulerK  bnt  without  producing  perceptible  i^ikioa.  (BeriofW.)  f^ 
ly  •olublo  in  water. 
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CtlculAUOQ. 

44-0      se-fti 
Hi        43-49 


fieriiVV>  Or:  Uisioger. 

a6-&5      C^  S4-0   M-34    66  376 

43  45     MaO*. 27-1   33*66    3:i  024 


81-4   100-00   lOO'OO 


81-4    100-00     lonono 


ffydrated  Protodd'jridf  of  Cerium,  or  Cerous  IfydrocJdoraU.—VoTmei 

'  diiMulving  the  liydmte  or  carbonate  of  ceruuD  or  eerie  oxide,  in  boiling 

jdrocbluric  acid,  anrl   evaponiiiDg  to  a  syrupy  coust«lence.     Pale  rose- 

|>lDured    cryvtals  (VauqiieUn,  Beringer);    coloarlcsj,   four-sidod    prUma 

^iainge^  &  Berzclius).     The  crystals  heated  in  a  retort  pvc  off,  first 

atcr  and   tlimi   hyilrochlDric    aoiil    (if  hydrochlnnvtR  of  ccric  oxide   to 

vwDt,  chloriuc  is  likewise  orolvcd^  lenvlng  a  compound  of  protocblorid^ 

|kd  setif(iiich]oride  orceriuin,  or  ceroso-cerii:  chh>ride.   (Bericcliiiij.) 

Both  the  anhydrous  and  tbc  hydrated   chloride  of  cerium   deliqncflco 
.  tlic  air.     The  aqueoua  solution  is  colourless,  but  eoon  tuma  yellow  on 
snrc  to  the  air,  from  formation  t>f  n  eerie  ealt,     A  solution  of  the 
It  ID  alcohol  burns  with  a  green,  scintillating  flame.   (Berzclius.) 

B.  OxTciiLontDE  op  Cebicm. — I.  Remains  in  the  retort  after  Ideating 
ha   hvdratvd    cblurido    cf  cerium.   (Borzelius.) — 2.   Fomipil    during    the 

Seeompositioa  of  sulphide  of  cerinra  by  chlorine,  if  the  air  be  not  com- 
pletely excluded.  (Alosander.)  White;  turns  yellow  when  moistened 
and  exposed  to  the  air.  Insoluble  in  acids.  Decomposed  by  fusion  with 
ftlkalis.  (Bcrzclius.)  Leaves  pure  oerio  dxlde  vben  strongly  ignited  in 
I  open  Tcssel.  (Beringer.) 

C.  HvniiATF.D  SEsQincHLoRTnE  OP  Crricm,  or  Cebic  Htdrocrlo- 
*TK. — The  rnddish-yellow  solution  of  eerie  oxide  in  cold  hydrochloric 
eid — the  acid  being  in  excess— erol res  chlorine  gas  on  the  slightest  ele> 
htian  of  temperature,  and  oaaumes  a  golden-yellow  colour ;   it  is  after- 

rardd  found  to  contain  a  mixture  of  prvtuebloride  and  sesqaichloride  of 
rium  (or  hydrochlorate  of  ceroso-ceric  oxide):  after  prolonged  ubullilion, 
brotocbluriile  of  cerium  aloue  remains.  (Berselios.) 


CsaiDH  AND  Fldoainb. 

A.  PnoTOPLroRiTiE  OP  CnntCM. — Formed  by  precipitating  proto- 
bloride  of  cerium  with  an  alCcaline  fluoride.  While,  insoluble  in  water. 
Scrzeliufi.)  It  \i  only  partially  rcilueod  by  exposure  in  a  boated  state 
i  a  mixture  of  hydrogen  gas  and  vapour  of  potassium.  (Mosuudcr.) 

B.  SssQinrtuoHmn  op  CEnntw. — Prepared  in  a  similar  mnnuer. 
reTlow,  and  insoluble  in  water.  Occurs  in  six-siiled  prlsmi*,  mixed  with 
Blf  its  wcifht  of  protofluoridc  of  cerium ;  also  with  fluoride  of  yttrium 

aiid  fluoride  of  calcium,  Vi»  yUroetrUe, 

Il^drfiUd  Sesquiiuorid*  tetth  Setquitxidt  of  Cerium,  or  Se$qui-hjfdr<h 
fluaU  of  Ccric  ojet'de  (Ce'P,CoH)*  +  3Aq  =  2Ce(K)*,3HF),  occurs  as 
Btuic  Fluoride  of  Cerium. 

Ckriuii  akd  NrrRDnEK. 

A.  Nitrite  of  CHUOiTft  Oxide,  or  Cebocb  Nitbatb. — Tbesolation 
enraporated  to  the  cowuaUaio9  of  syrup,  yields  colourlosi,  tabular  crjrstalst 
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(Rerzetius.)  Bennger  di'l  not  obtain  any  erystaU;  VanaueUn,  oftl/fm 
an  acid  solution.  Wlicn  igniteii,  it  leaver  ccrio  oxide.  Duaolvei  feftfitj 
in  water  and  in  2  parts  of  alcohol.  (Vaaqoelin.) 

B.  NiTBATK  OP  Ckric  OxiUB,  or  Ceric  Nitbatb. — The  oxjd»  ii- 
iolves  in  nitric  acid,  slowly  and  with  difficulty,  fp*^i>^  >^<^  ^  *  reddiA- 
yellow  solution,  which  becomes  coloarless  when  ailuti>a.  (Klaprodi.)  Br 
evaporation,  a  reddish-yellow  crystalline  maae  is  obtaine^]^  meabCac 
honey  in  appearance,  and  ab^orbing^  moisture  from  the  air.  (Bcrxpliu-^ 

C.  Carmonate  of  Cimons  Oxidb  and  Ammonia. — Carl>on«(«  U 
Cerous  oxi([u  is  slightly  eolublo  in  au  aqueooe  solatioo  of  carboosl*  J 
auimonta.  (Bcrxclius.) 

D.  SuLPBATB  OF  Cerous  Oxidb  a.nd  Amuonia. — TKc  soIotSoof  U 
ttie  two  faltii  do  not  become  tnrbid  immediately  on  being  inix«d;  lint  it 
tlie  conrse  of  24  boura,  small  crystals  arc  deposited.  The  doable  salt  ii  »i» 
separated  in  the  form  of  a  crystalline  powder,  by  lK>iline  the  mixed  ttk- 
tions;  it  may  lie  piirift<^d  by  re-solution  in  water  and  crystoIltatNa- 
Pale, rose-coloured,  obtuse  rhombohedrons,  eolnblc  in  water.  (Bering'' 


Cerium  and  Potassium. 

The  oxides  of  cerium  do  not  combine  with  potash,  either  Jn  the  wet  i*  m  j 
the  dry  way. 

A.  Cardonate  op  CKRors  Oxide  and  Potash. — Ceroos  oxi^  a^j 
be  fused  with  carbonate  of  pota^^h:  the  comiMund  dissolrea  in  *iM«i 
forming  a  yellow  sidutinn.  A  similar  liquid  is  obtainod  bv  disMhriag  ll>l 
hydrate  or  carbonate  of  cerous  oxide  in  an  aijueous  solution  of  corHMatj 
o^jtotaeh.     Acids  precipitate  the  cerous  oxido.  i,Hi«iiigcr  &:  BcrxeUas-) 

B.  CARnoNATK  OP  CiJiic  OxiDK  AND  PoTAsn. — Carbonsto  of  pottt 
disaolres  a  small  quantity  of  bydrated  eerie  oxide.  (BerEelioa.) 

C.  SrLpnATE  OP   Ci:rous    Oxidk    asd    Potash.  —  Pr4>ctpitate<l  » 
mixing  the  solution  of  a  cerous  salt  with  sulphuric  acid  and  iKitimb:  «.$^\ 
a  concentrated  solution  of  a  cerous  salt   with  a  solution   of  aulpfaat*  ill 
])Otajh  or  with  crystals  of  sulphate  of  j>ota«h.     The  nrecipttatioo  is  md 
prerenled  by  excess  of  acid,  but  does  not  take  place  it  the  MiliittAe  ii  tm 
dilute.     According  to  Th.  Scheerer,  any  sontjuioxide  of  iron  which  may  b 
present  in  the  liquid,  is  carried  down  with  the  double  salt,   an«t  (iww  ' 
It  a  yellow  colour.     The  double  sulphate  is  also   fl^cs^imtatc«l,  wfansi 
niABS  )<f  crystalliiEed  sulphate  of  iwtaeh  is  su-Hpeoded  tn  the  •oloUciB  «f  •] 
CorouB  saltj  and  by  arranging  the  cry-stala  of  sulphato  nf  potaob  ••  ilit 
they  may  reach  to  iho  suriacc  of  the  liquid,  the  whole  of  the  <N>ri««n  tmf 

be  fepnTatcd  in  combination  with  the  pota«h.     Tho  double  fnl      

l!ite<l  in  (he  f(trm  of  a  white  powder,  witieh,  nft*'r  bfinjj  pur  ;i  i 

wator  and  dissolved   in   boiltni;  wntiT,   is  deposited   in  niLall,  cU«wx1m 
crystnl>:.  (Bcrzeliu?.)     The  double  eall.  when  pri'cipit:ilr<d  by  mpmiflV 

a  mas!f  of  cryHtnllizod  .sulphiito  of  potash  in  a  cerium  i>olut;on,  eqatsJiu  a 
aWght  excess  of  bulphnto  of  potash,  which  is  not  enlirrly  t«*]MUatcd  W 
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bing  and  recrvdtaltizatiun.  (Beringer.)  It  fuaea  at  a  red  beat  witliout 
Dposition.  (Serzeliu^)  If  tlio  double  nalt  18  fuKed  villi  tbn>c  tiuies 
weight  of  carliouatfl  of  fioJa,  and  the  inaaa  exhausted  with  water, 
eric  oxide  remains,  free  fniin  siilpburio  acid,  but  not  easily  soluble  in 
oiJiD^  bydrochluric  ucid.  (Berttiger.)  From  a  hut  aqueous  solution  of 
bis  Bait,  caustic  pnta»<h  or  carbonate  uf  potash  precipitates  liydratcd 
BfDUS  oxide  mixed  with  iHusie  rerous  sulphate,  unless  the  mixture  ia 
fited  or  boiled  for  a  coneiderahlo  time;  in  that  ca«e,  all  the  Kulphurio 
ad  is  separated.  Sulphuric  and  other  acidw  dissolve  the  double  Rait,  at 
be  aaznc  time  coDVorting  the  normal  t^ulpbatc  of  potash  into  biifulphate. 
Joiliiig  water  disaolvca  the  double  salt  rather  freely j  cold  water  but 
Jichtly;  and  water  saturated  with  sulphate  of  pota:»b,  uoi  at  all.  (Ber- 
>iius.) 

D.  StTLpnATE  OP  Ceric  Oxide  and  Potash.  —  Precipitated  by 
ixing  coric  sulphate  with  a  small  quantity  of  potash  or  eulpliato  of 
fttasb;  it  has  un  urangc-ycllow  colour,  and  ia  difficultly  soluble  in  wutur. 
lisingcr  Jc  BtTzelius.)  Separates  from  a  hot  aqueouii  Holution  in  dark 
Jlow  crytitalH,  From  a  solution  of  this  salt,  potash  throws  down  pure 
eric  oxide;  ammonia,  however,  and  carbonate  of  ammonia  or  potash, 
recipitate  ceric  tnid<*  mixed  witli  sulphuric  acid.  {Berjieliua.)  The 
Ouble  salt  18  thrown  down  :is  a  sulphur-yellow  precipitate  from  a  solu- 
on  of  ceric  oxide  iii  nitric  acid,  on  the  addition  of  sulphate  of  potash  ;  if, 
DweTer,  the  nitric  acid  solution  bo  previously  boiled  or  mixed  with 
jrdrochloric  acid,  sulphate  of  potash  produces  a  white  precipitate.  (TU. 
ebecrer,  Po<fff.  56,  4D0.) 


Cbriitm  and  Sodtitx. 

The  oxides  of  cerium  do  not  combine  with  pure  sotla. 

A,  and  B.  The  protoxide  and  eesqnioxide  of  cerium  form,  with  a 
olution  of  carbonate  of  Koda,  a  compound  eimilar  to  that  which  they 
l»nu  with  carbonate  of  jfOtaab. — The  oxides  do  not  unite  with  carbouat« 
'soda  before  the  blowpipe. 

C.  and  D.  Borax  or  phosphate  of  soda  and  ammonia  yields  with  ceric 
side,  a  clear  c^tmsi,  which  is  deep  red  while  hot,  but  becomes  eolourleaa 
cooliug;  when  heated  iu  the  inner  flume  of  tbo  blowpi|>c  with  an 
cess  of  ceric  oxide,  it  fonus  a  yellow  enamel.  (Berxelius.) 

E.  Sulphate  of  Ceroi's  Oxide  and  Soda, — From  a  solution  of 
ccrous  sulphate,  a  Katiirated  solution  of  GUuber'««  lialt  precijutateji  the 
double  salt,  rendering  the  liquid  turbid ;  by  beating  the  mixture  to  the 
boiling  point,  the  cerium  is  completely  precipitated.  Or,  if  crystallised 
Glauber's  salt  is  suspended  in  a  solution  of  ccrous  sulphate,  uearly  all 
the  cerium  is  separated  in  the  form  of  the  double  tmlpbatc.  (Beringer.) 

CulcoUtian.  Hmnger. 

N«0    3t'2    ....     1204  ....  12-6W 

2CoO  „ 1080     .  .     411.;  .,.  41248 

SSO* 1200     ....     46-29  ....  46-058 


NaO,SO*  +  2(CeO,SO^    2592    .. .  lOOOO    ....100  000 


Toi.  ni. 
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%  Ceriuu  akd  CAXiCirv. 

Camhinate  op  CsRors  Oxu>e  and  Limb. — Occtire  natire  in  Fof^ 
a  new  cerium  mineral  discorereil  ia  New  Grnnaila,  [ty  L.  Spiula.  BclaKfi 
to  tlio  rliombohednl  svstoin  of  crjstallizatioa.  It  fomif  hijiymni-li! 
dodocaliedroas,  the  aagles  at  the  latoml  e<]gi?Ji  beipff  120''  34',  anil  -■ 
edgei  of  tlio  basQ  164^  58';  hence  tho  ratia  of  the  axeH  =.  1  :  U  I  . 
Hardness,  between  felspar  and  apatite;  spcvific  jfmvity  =:  4'35.  CJ  x 
grecni«li-yellow,  with  a  linre  of  red,  Ul«  thai  wliicli  occurs  in  ma&v  i^ 
ore*.  Fr.ietiire  yellowlsb-whito,  of  aglaasy  lustroaud  8li£:htly  coociiwM. 
Transparent  in  tuin  laminoc;  thicker  pieces  appM&r  highly  truiu'loowt  it 
the  edges.  When  heated  in  a  ^laas  tube,  it  erolvpa  water  aad  caiWv 
acid,  acquires  a  cinnamon  colour  and  becomes  rery  friable.  BefottAt 
blowpipe,  it  is  infusible  and  incandescent;  with  l>nrax  it  forms  a  rfiii°^ 
bead,  which  hccomci  colourlcsi  on  cooling.  Difficultly  Miluble  in  \iji» 
chloric  ;ieid,  producing  eBerve^cence.  Contaius  in  100  itarte:  coriuni.  Ae^ 
50'7S,  calcium  8'J9,  fluorine  5-49,  oxygon  U-55,  cartniaic  arid  i:' '- 
water  338  =  8  (CoO,  LaO,  DiO;  CaO)  CO*  +  (CeO,  LaO,  DiO)  HO  . 
2Ca  F.  (Bunsen,  Ann.  J^harm.  53,  147.)  T 

Cerium  likewise  combines  wiUi  Iron. 


Chapteb  IX. 
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Mosander,  Poff^.  4fi,  648;  47,  207;  fl«,  504. 
Wattfl,  Qu.  J.  o/Chtm.  Soc.  London,  2, 131. 


ffistory,     Mosander  discovered,  in  1830,  that  the  oxid*  of  ml 
as  then  prepared,  eontaineit  (Ite^^ideM  nxtdeof  didyniium)  anotlier  Brt» 
oxidi',  which,  on  account  of  its  kavinj;  so  long  oteaped  noticts  I>*  mbv^ 
Lantuanl'ii  (from  ^•>^luiH,  to  li«  kid). 

Suureff.     Tbiif  metal  appears  to  be  inrariably  associal«i)  »-•' 
It  ia  acconlingly  found  ns  oxide  of  lanthanum  in  Ccrite.    Kii\ 
ute,  the  Gudolinitc  of  Yttorby,  Tscbewkinite,  MofanUnto,  d^r 
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Preparation.  A  aolutiun  of  oxide  of  luDtbounni  id  liydrachloric  acid 
tOTRporated  to  drynees;  the  roifidut:'  licattsi  in  a  current  of  ]iydroclil(»rio 
mdgkB,  to  render  it  paiToolIy  aitliydniun;  and  the  chloride  o(  lantlia- 
itim  decomposed  hy  sodium  with  tho  uld  uf  hciit.  The  rcEultibf;  chloride 
T  soiHum  IS  then  dissolved  out  hy  alcohol  of  ppoctfio  gravity  0-fi33; 
be  (FRiall  qaantity  of  osidf  of  lanthanum  produced,  wanhed  away  from 
be  inetalj  the  lincly-divi<led  lanthanum  dried  by  pressure  between  folds 
~  blutting-jNipcr,  and  iinally  in  vaouo  over  oil  of  vitriol.  (Moaander.) 

Propertiee.     Ilark  lead-groy  metallic  powder^  Boft  to  the  touch,  and 
bering  by  presaare.  (MoMnddr.) 

Atomic iceiffhl :  443  (RnnnnelebGrg);  36-15  (Choubine);  361  (Otto); 
elow  that  ofccriuai.  (Mutsander.) 


Comp(nindi  of  Lanthanum. 
LijmiJLMJM  AND  OxrczN. 

A.      OjClDF.  OP   LA^ITOAKtTM.      LftO. 

FormcUion.  Lantbanura  Is  slowly  oxidized  by  exposure  to  the  air. 
j  erolrea  b}^drogon  gas  slowly  in  cold  watur,  rapidly  in  hot  water,  and 
I  converted  into  a  vbcid  hydratu  of  the  oxide.  (Mosander.) 

^rfparation.  The  bydraled  cerons  or  eerie  oxide  containing  lantha* 
and  prepared  from  cerite  by  either  of  the  methods  1 — 10  (pp.  259 
$1)  is  diBsolved  in  nitric  acid,  evaporated  to  dryness,  and  ignited  until 
the  nitrlo  acid  is  expelled.  The  powdered  residue  is  then  digested 
br  some  hours  at  a  gentle  heiit  with  a  mixture  of  one  pnrt  of  nitric  acid 
nd  from  50  to  lOt)  parts  of  water;  the  nitrate  of  Untluinum  tiltered 
om  the  eerie  oxide,  which  is  nearly  insoluble  in  tho  dilute  acid;  and 
Lrbonate  uf  bntlianum  ]irecipilaleu  from  the  filtrate  by  carbonate  of 
mmonia.  The  precipitate,  in  the  course  of  twenty-four  hours,  collects 
ito  shining  scales,  easily  washed  on  the  filter;  and  from  these,  by  drying 
nd  proKtngcd  ignition,  oxide  of  lanlhanum  is  obtained.  (MoRander.) — A 
Bnall  quantity  of  ccric  oxide  U  invariably  preeent  in  the  nitric  acid  solu- 
^on,  the  presence  of  tho  lanthanum  seeming  to  increase  its  solubility, 
"losatider.)  The  presence  of  a  basic  pnlt,  or  of  nn  alkali,  also  favours 
I  solution.  On  tbiii  account,  the  oxide  of  lanthanum  prepared  ati  above 
last  be  dissolved  in  hydrochloric  ncid — the  solution  neutralized  a?  exactly 
■  possible  with  ammonia — acetate  of  amtnoniii  added—and  lastly  oxa- 
fcte  of  ammonia.  The  precipitate  thus  formed  is  to  be  collected  on  a 
ouble  filter  [viJ.  p.  2o9,  note);  the  turbid  limiid  which  lirst  runs  through 
^ourcd  back;  the  oxalate  washed,  dried,  and  ignited;  and  tho  remaining 
oxide  onco  mom  dis.«o1ved  in  nitric  acid,  which  still  leaves  bohiud  a  «mall 
quaulity  of  eerie  oxide.  (H.  Scheerer,  Pot^i/.  56,  408.) 

IT  The  solution  obt.ilned  by  thi«  process  contains  didymiura  as  well 
afl  lantlmnnm.  It  has  aVcady  been  obM^^rved  tliat  the  oxide  of  lanthanum 
disBolvcs  in  dilate  acid^i  more  readily  than  the  oxide  of  didymtum:  hence 
if  the  dilute  nitric  ncid  l>e  poured  uiV  from  lime  to  time,  nnd  frcih  acid 
ftddud,  the  firtt  solutions  will  be  richer  in  laiilhanuni,  tlic  last  in  did^- 
tnium;  and  if  the  first  portion  of  acid  be  pouted,  off  allQx  \\. \u^  QJiXfiA  u<a. 
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tliu  reil-lirown  oxide  for  a  few  minutes,  and  M|>ecially  if  it  b«  kept  diii# 
cool,  tlio  dolution  obtained  contains  but  a  very  emaiX  quautity  of  oi4j- 
luiuin.  This  is  a  very  good  way  of  obtaining  a  aolution  of  luilkknra 
nearly  pure. 

Tlio  completo  separation  of  lantbanum  and  didymiam  ie  one  of  lU 
most  difiiciilt  prublonis  la  cliemistry:  indeed,  ilicre   is  no  metlind  koovi 
]>y  which  this  separation  can  be  at  once  elTerted:  it  can   only  bf  acc«o- 
piighed  by  rcpcato<l  crystallization  of  the  eulphatea. — 1.    The  solpliiUa 
of  lanthnnuui  atxl  didyiiittini,  when  in  the  anhydnius  ntite,  diiSDlr*  vitk 
caae  in  a  very  small  (itiantity  uf  water  at  temperatures   belov  9'  C  4r 
•IS°  Fab.;  and  when  the  eulntion  is  gently  lieated,  the  fiulpbote  of  Uutii»- 
nnm  crystallizes  out  6rst. — A  solution  of  lanthannm  sniJ  didyniiant  tm 
from  cerium  having  been  obtained  by  cither  of  tho  mothode  alrraily  ^ 
tfcribcd  (pp.  25£> — 2€l),  tho  mixed  oxides  are  precipitated  by  cmoctW  p^ 
a'-h,  and  tho  preclpitatt',  after  waobing,  diAsi>lved  in  dilute  euIpUurie  *aL 
Tho  solution  is  then  evaporated  to  dryness,  and  tho  rcsidne  ccntly  kctlfJ  i 
in   a  platinum  capsule  to  drive  off  the  excess  of  acid,  ana    render  ll*j 
mixed  fiulphates auhydrnus.      Tbp  anhydrous  sulphates  arc  then  dlvohnid] 
in  rather  lesa  than  six  times  their  weight  of  water  at  a  tcni][»entBrf  «f| 
2^  or  3°  {36°  or  37^  F.),  the  salt  being  reduced  to  powder  and  addWi 
arnall  |)ortiun»  at  a  time,  and  the  vettael  ctmtaining  the  liquid  Knrnwuidi 
with  ice-cold  water.     If  the£e  precautions  were  not  l4ikcn.  th<*  icnir«n-l 
ture  of  the  Ho  aid  might  rise  above  9',  and  then   crystJilIJEilioo   woiiil| 
euinuienep  ami  rapidly  extend  tlinmghout  the  M-hole  iiiosm  of  Itnnid:  kll 
it  tho  water  be  properly  cooleil,  the  sulphates  dif&olve   eoiiiplcbetv.    Ai 
Bolutlou  having  been   thus  obtained,  it  is  to  be  /i^ruduaUy   heated* ' 
walor-bath  to  nitber  more  tlian  -iO"  (104*  K.).     Tho  eulnfiato  of  U 
Dum  then  crystallizes  out,  accom]wniod  by  only  a  fmnll  quantity  o/  lfa| 
didyinium  ealt.      To  parify  it  roinplctely,  it   inuist   Ito   again   nmdfiW] 
anhydronsj  redi^solvod  in  ice-cold  water,  &c.,  the   whol^i   procoa*  Untfl 
rep<^:ited  ten  or  twelve  times  before  the  sulphate   of  lautiiaaum  is  sk^i 
tained  quite  pure.     The  teal  of  purity  i3  perfect  wliileucs»:  the  snaUoll 

quantity  of  diilymium  imparts  un  amethyst  tingo.  (Mosander.) •    M'ktl 

an  acid  fioUitinu  of  tlie  mixed  sulphates  of  lanthanum   and  didrminl, 
is  left   to  spontaneous  evnjiorution    in  a  wann    place,    tlio    snlpi^alv  «fl 
iliJyinium  ciTt^tallixcs  out  first;  and  if  the  <lidymium   Is    in   exc«M^  tv>| 
sorts  of  cryf^tals  cullet-t  at  tho  bottom  of  the  vessel,     (a.)    Lain  l«>*| 
coloured  rhonibiihcdral  cry:^tals  iiHxIilied  with  uninerous  fiecondaiT  hff^  j 
(6.)  Slender,  prisniallu,  violet-coloiirod  crystals,  which  uilbvrc  to  tike  Hi*] 
of  the  basin:  the  former  are  nearly  pure  sulphate  of  didyniium;  the  IttMl 
consist  of  the  two  sulphates  mixed.  (Mosauder.) — Fnrthor.   if  tie  l«i»'| 
coloured  crystals  bo  removed;  the  violet-crystals  rcdie^olvcd-  thr  lol 
tion  mixed  with  the  mfithcr-tiijuid;   mid  the   whole   again    tiibierud  V 
slow  ovapiinition — no  luore  large  crvstals  of  didymiuni-salt  are  obuiaxl. 
but  the  solution  yields  small  rlioiLibohedrnl  cryi^tals   of  a    violet  coWr, 
and  by  taking  those  out^evuporaliiig  tho  litjuiu  still  further — and  trMt- 
ing  tliese  operations  three  or  four  times,  thu  solution   at  lenfth  bfnav 
perfectly  colourless: — and  wlicu  ovaporited  to  dr^'ness,  yields  a  cnlMriMi 
residue  of  sulphate  of  lauthanum.     The  solution  in  this  ftate  tiiilt  Mr 
fectly  colourless  preeipitates  with  alkalis,  olkalino  carbon«lo«,'aoil  M> 
late  of  ammonia.  (W.)     Y 

Propaiin.     While  iiowder.     If  contaminated  with  oxide  of  di^yaM* 
it  appears  of  a  brick-rea  colour  after  ignition,  but  beeomM  jtiiaUi  nfc^ 
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Jier  being  heated  to  itHlnees  in  bydroffen  gas.  In  the  retl  state  it  is 
noro  easily  diseolved  by  acids,  and  yields  a  floiution  and  crystals  of  a 
jddiah  colour;  In  the  grccnislt-whitc  state,  it  yields  greenish  ^uliitions 
nd  cryflLils.  IT  When  perfectly  white  carbonate  of  lanthanum  in  small 
'  lonips  is  strongly  ignited  in  an  o[icn  vc&sel,  tlio  surface  of  th«  tumps  tnnw 
brown,  while  the  inner  pnrtion/i  remain  white;  on  breaking  up  the  lumpe, 
and  stirring,  to  rcitew  the  surface  of  coDtact  with  the  air,  the  whole 
becomes  light  brown;  but  it  is  difficult  to  obtain  it  of  a  uniform  colour. 
In  a  platinum  crucible  with  a  closely  fitting  cover,  carbonate  of  lanthanum 
under^'oi'b  no  chanije  of  appearance,  even  at  a  bright  red  heat.  Hence 
it  would  appear  that  the  brown  colour  just  spotcn  of  is  due  to  the 
formation  of  a  higher  uside,  rather  than  to  the  presence  of  didymium. 
Carlwuate  of  didymium,  when  ignited,  beconu's  tiark  brown  in  a  very  short 
time.  If  perfectly  white  carbonate  of  lanthanum  is  dissolved  in  nitric 
acid;  the  solution  evaporated  to  dryness,  and  the  rcsiduti  igiiitcd,  an  oxide 
is  obtained  of  a  uniform  brown  colour.  These  fticts  seem  to  indicate  that 
the  brown  colour  is  essential  to  the  anbydroutj  oxide  of  lanthanum,  and 
does  not  arise  from  the  presence  of  didymium.  The  brown  fiubstaiice  may, 
however,  as  already  suggeetetl,  be  an  oxide  of  higher  degree  of  oxidation 
than  tbc  protoxide.  (W.)  %  Oxide  of  lantbanum  is  not  decomposed  by 
potas^iuni.   ( Musauder.) 

Comhinaiiom.     a.  With  water. — IIvDnATED  Oxide  op  LANTHATeuM. 

The  metal  or  its  oxide,  when  immersed  In  wami  water,  is  grndnally 

Dnverte<l  into  the  hydrate.     Pota.sh  precipitates  thi»  hydrate  from  thu 

Its  of  huitlianum.     ^Vhite;  turns  roddeneil  Ittmus-paiier  .slightly  blue. 

'be  recently  prepared  hydrate  is  viscid  while  moist-     That  which  is 

rowii    down    by    pota.-ih    etopa  up  the   pores  of   a    fitter.    (Mosander.) 

Absorbs  carbonic  acid  from  the  air  with  great  rapidity,  so  that  when 

hashed  OR  a  Hltcr,  it  is  generally  converted  into  carbonate,  before  the 

ing  is  completed.  (Mosander.)  IT 

ft.  With  acids.— Salts  of  Lanthanum. — The  oxide,  even  after  strong 
aition,  dissolves  ea-sily  in  acids.  When  boiled  in  solution  of  sal-ammo' 
inac,  it  di)«solves  and  drives  out  the  ammonia,  The  salts  are  colourless, 
irben  free  from  didymium.  Thuse  which  are  Rotable  have  an  astringent 
e,  with  a  scarcely  porcoptiblo  trace  of  sweetness.  Potash  precipitatea 
hydrate  from  tlicm  in  a  very  viscid  state.  (Mosander.)  So  likewiao 
<  caustic  ammonia  and  hydrofiulphale  of  ammonia.  The  precipitate  is 
it  solubto  in  cxce->s  nf  the  athali.  IT  According  to  Mosander,  anntiunia 
precipitates  from  tbo  solutions  of  lanthanum,  baeic  ailta  which  arc  very 
riscid  and  dii^nlve  in  pure  water,  forming  a  milky  solution  which  pa^bes 
"brongh  the  filter.  If  ttio  basic  salt  is  left  for  some  time  on  a  filter, 
absorbs  carbonic  acid,  and  a  neutral  salt  is  formed,  which  dissolves 
nd  niters  through,  leaving  carbonate  of  lanthanum  behtnrl.  ?  The 
Bonnal  carbonate  or  bicarbonate  of  ammonia  or  potash  gives  a  white  prc- 
apitate  insoluble  in  excess  of  the  alkaline  carbonate;  phosphate  of  soda 
rnite;  alkaline  oxalates,  a  wlnte  powder,  not  dissolved  bv  water  or  saltno 
olutioMs.  (Cboubiiie,  J.  pr.  Chan.  26,  443.)  Sulphate  of  potii«h  docs  not 
''afi'eet  a  Halation  of  lanthanum ;  a  precipitate  would  indicate  the  presence 
of  cerium.  (Mosander.) 


J 
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Ol4>i»gJ  oahr  u  iydroU  ly  pnotiMUiiDg  •  aeatiml  nil  of  tutkni 
vitfc  MMnde  alhuimm.  WUCe,  witii  ■  jrcllo«i«h  tint  (]»rol»bl r uMil| 
froa  di^jviaa).  Laae*  «r|ir^feB  u  H  hcewuca  drr-  [Poeaibljr  tbe  km 
■■liliiifwi  obtatM  Vfignkiar  the  orbooate  or  aitnt«>i  duv  be  tiuf  aiili 

C.*>ao>9U.ls  ar  LAyrvAHirx. — Fonml  nstire  in  BTn»n  trrftaSm 
•mks  eaotaiu^g  Uaoei  of  {uotoxide  of  cerium  (Masuidrr);  ^umcci; 
w§if  ifail  —  — MOfilt  <d  tine  protoxide  of  oeriom.  The  prnripiuu  pn* 
Jm«4  i»  mMmbi  of  fawllMiMaii  bj  alkaline  csriioiiatas  ia  gndiulljCM' 
iMled  iarte  rtiiin^  OTslaBne  eeake,  whicb.  after  b«in^  tfaurouKblr  wtakd 
Mid  4rie4.  lonM  a  iUaiag  cefcnvnl  mass.  (Mosaader.)  Br  pivcipiliim 
a  Imc  ■otrtioa,  ct^sUUiBO  ecalco  an  obtuned :  bat  in  tUe  cuM.  a  Ug^ 
naHlaeaat  nHa  M  IbrMed  leseaiUiDg  hrdrato  of  alumina.  {Boll»r.)  ifi 
eoomlcte  expalnoa  of  the  carbonic  acid  can  onty  be  afl^cied  "hf  luf 
eoabaaed  igution.  (Moeander.)     {Vid.  p.  277-) 


Lumuxw  A.HD  PB06Piro»u& 

pBosnun  OP  LkyrvAStTN. — Tb«  wbito  nrocipitato  whick  orfiaay 
^pfcniipbila  ofwda  yccdiieea  to  iMtbanani  •ofuUona  ia  aohiy»  in  tak 

A.  SvLrnni  or  LAVraAXDM.—- LaDtbaoain  ignited  in  ma  ■inwiffcff 
of  bimlpbidoof  carbon,  fofBaa  ^*«naw  nuM,  wbtch  tj  conTertfd  byeiU 
walor  into  hjdimlcd  oxitie  of  UoUianum  aud  fre«  faydranilpbiirie  aoi 
(MoanJer.)  If  1  part  of  oxide  of  fawthaoam  is  i^iied  witb  3  part*  i/ 
soda  lirer  of  intpbBr,  aod  tbe  product  exbansted  with  iratrr,  a  i«<Uab 
rpllow  rcvtdae  reraauia,  which,  wboo  examinod  b/  tlie  raiorttfoofv,  h 
fetukd  lo  ooosisl  of  tnuuluoent  crjstals;  (Beringar,  Anu.  /*/kam,  4%  1M>) 

B.  SiLPttATB  or  LAxraaxDM. — The  salt,  wben  debjdmted  hy  if* 
tkrn,  bu  a  roddub-vbite  tint,  and  cootaiiu  5(}'643  ntr  MBt  of  osmI»  af 
lanthanuui.aad  43*358  of  aeid.  Tbebvdrmtf*i  ciyetaJii  are  of  an  aisfdnl 
rtsl  culMir.  (Ramnolsbafg,  AkRf-  55,  tij.)  [The  raddiab  ha«  i«  eaaid  bv 
didvmiuoi.]  Tbe  crTsUla  bdoa;  lo  tbe  richt  prixmutio  sralem.  Bi^ 
rhutiibio  pnimst  hanag  their  aoale  lateral  Mgee  and  their'aevha  grfiw 
truncaU*J;  iberefore,  with  m  f,  aud  t-fibees ;  «* :  k  =  99*90'.  (B0U17.  ink 
riarm,  33,  126.)  V  Cr)rstallitra  in  small  lix-sided  priMna,  iriih  boa' 
gonal  aanuuits,  coDtaining  3  auinu  of  water.  It  ia  mooli  I«m  aolalik  k 
wanii  Iban  in  oold  water;  at  i'  or  3'  it  dtaaolvos  ia  A  pArtB  of  vaC.' 
nt  -iS  ,  in  4S|  parts;  and  at  100^  it  rrtiuirea  115  parte  for  eQluttaft.  (^i^ 
u.  ^7^)     At  a  Etmnj;  ml  heat,  it  \meA  half  its  acid,  and  is  convertad  iati 

eolnblo  basic  salt.  (Mosander.)  5 
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Lanthanum  and  Brouine. 

Brohate  op  Lanthanum. — Bromato  of  baryta  is  precipitated  by  au 
equivalent  quantity  of  aulpliate  of  lanthanum,  and  tho  filtrate  concentrated 
under  the  evaporating  receiver,  over  oil  of  vitriol.  The  pale  amethyst- 
coloared  crystals  contain  2.3-67  per  cent,  of  oxide  of  lanthanum.  At  100" 
they  lose  1808  per  cent,  of  water;  at  160^  (320''  F.)  altogether,  2038 
per  cent.  At  a  somewhat  higher  temperature,  they  rapidly  evolve  vapour 
of  bromine  and  oxygen  gas,  and  leave  a  white  bulky  residue  consisting  of 
&  znixture  of  bromide  and  oxide  of  lanthanum,  in  which  the  bromine 
uzKooots  to  2!>'36  per  cent.  (Hammelsberg.)  The  crystals  exactly 
resemble  those  of  cerous  sulphate.  (Beringer.) 

Lanthanum  and  Chlorine. 

Chloride  of  Lanthanum. — 1.  The  hydrochloric  acid  solution  of  the 
o^de  evaporated  and  heated  in  a  current  of  hydrochloric  acid  gas  till 
re&dered  perfectly  anhydrous,  leaves  chloride  of  lanthanum.  (Mosander.) 
— S.  100  parts  of  oxide  of  lanthanum  ignited  In  a  tube  through  which  a 
current  of  hydrochloric  acid  gas  is  passed,  yield  162*0^  parts  of  chloride 
of  lanthanum.  (Choubine.)  Chloride  of  lanthanum  is  very  soluble  in 
*^ter  (Mosander);  the  solution  yields  pale  rose-coloured,  hydrated  cryff* 
**1«  (Beringer);  perfectly  white  when  pure.  (W.) 

Lanthanum  and  Nitrooen. 

Nitrate  op  Lanthanum. — Very  soluble  in  water.  (Mosander.) 
T  Beadily  soluble  also  in  alcohol.  Crystallizes  in  deliquescent  colourless 
pviflms.  The  solution  evaporated  at  a  temperature  above  30^,  yields  an 
*'Paquo  white  mass.  When  carefully  heated,  so  that  water  is  alone 
^^pelled,  it  fuses,  and  solidifies  to  a  colourless  glass  on  cooling.  If  the 
"Oat  is  raised  so  as  to  drive  off  a  portion  of  the  acid,  a  fused  nia:j8  remains, 
^oosutiog  of  neutral  and  basic  salt.  On  cooling,  it  solidifies  and  forms  a 
*^Tt  of  enamel,  which  almost  immediately  afterwards  crumbles  to  a  bulky 
^liite  powder,  and  with  such  force,  that  particles  are  scattered  about  to  A 
distance  of  several  inches.  (Mosander,  Ann.  2*harm.  48,  210.)  IT 

Lanthanum  and  PoiAasiUM. 

Sulphate  of  Lanthanum  and  Potash. — Sulphate  of  potuh  does 
^^  precipitate  the  lanthanum-salts;  the  double  salt,  however,  is  but 
sparingly  soluble.  (Mosander.)  According  to  Th.  Scheerer,  the  salts  el 
■i^thuinm  form  red  or  yellow  precipitates  with  sulphate  of  potash. 

Chouhine. 

Potash 2;-48 

Glide  of  Lanthanum  ....     25*63 
Sulphuric  .\cid    46'68 

99-85 


This  nietnl  was  iliscovercil  by  MniMintler  in  1841.     Tt  nppcnri  to  fl 
always  apscciatcd  with  ccrtum  and  lanthanum,  and  therefore  occurs  m 
Ceritc,  Orthitc,  Aloimzitc,  &:c.    It  ho-s  not  yet  been  obtaiDcd  in  the  mclaU 
state;  neither  has  its  atomic  weight  been  n«certiuned. 

OxiDH  OP  Dir>Y.MiDM. — Pj-eparalion.     The  oxides  of  Innthanum  an 
didymititn  liaving  hwn  frot^d  friini  ceriurn  and  coiiveitpd  ini"  «iilpKaiei 
the  solution  of  the  tnixvd  sulphates  is  acidulated  vilh  sulpliuiic  acid  i 
left  to  evaporate  iu  ft  warm  jdacc.     Twu  sort-*  of  cryi>tal3  then  separatL 
viz.,  large  roao-colourcd  rhonibijlicdral  crystals;  and  ftlemler,  pri.'m)ali<! 
violet  rryMtals;  the  former,  which  nro  nearly  pure  frulphale  of  didyuittuti 
are  to  bo  picked  out,  and  purified  by  recrystallization.  [.Mo^oiidrr  fir*< 
wparatcs  the  greater  jmrt  of  the  6ul])hate  of  lanthanum  by  (he  proc«w 
describcil  at  pugo  !27f),  then  acidulates  the  inotherdiijnnr,  and  leaves  it  ti^^ 
ovaporalc.     The  crystab  of  sulphate  of  didymiuni  iuay>  Imwovcr,  bo  si- 
once  obtaincil  from  the  original  solution  of  t'lio  mixed  stdplmtca,  withovt^ 
this  preliminary  proceias.] 

A  pure  salt  of  didyniium  having  boon  thus  obtained,  the  nxido  may 
be  prepared  by  precipitating  with  caustic  potu«h  or  oxalate  of  ummonia, 
and  igniting  the  precipitate. 

The  ftnhyilrons  oxide  is  of  n  dark-brown  colour,  but  not  antfonn, 
some  piirlH  being  lighter  than  others;  this  is  particularly  the  ca<o,whv-ii  tt 
has  been  obluine<l  by  igniting  the  hydmted  oxide  prccipitnlcil  by  a  cun.-<tio 
alkali.  At  a  white  heat,  it  loses  it^  brown  colour  and  bouomt*a  ilirtr 
white.  Heate<l  with  microcosmic  salt  in  the  inner  blowpipe  Hamc.  it 
forms  an  :imt.'lhy«t-colouroii  glass,  like  that  formed  by  titanic  acid.  Hcatod 
with  c:irbonflte  uf  «oila  ou  platinum  foil,  it  yichlti  a  masii  at  a  greyish- 
wliito  tint.  The  hi/drattd  oxide  is  of  a  viulot  colour;  It  absorbs  caroonic 
aeid  from  the  air,  but  less  rapidly  than  hydrotcd  oxide  of  lanthanum. 

SaLT«  op  DiDVMirM. — Both  the  hydrated  nnd  unhvdrottd  oxides  dis- 
solve readily  in  aci<l4  whetlier  coaccutratc*!  ur  dilute.  \Vhrn  lK>ilrd  with 
*at-amxuoDiac,  they  are  also  dimolvcd,  with  evolution  uf  ammonia,  bat  Icm 
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readily  than  oxide  of  lantbanum.  Altogether,  oxide  of  didymiam  is  a  less 
povenul  base  than  oxide  of  lanthanum.  This  circnmstance  may  be  made 
krailable  for  effecting  a  partial  separation  of  the  two  oxides  (via.  p.  275). 
Ktl  the  salts  are  coloured,  some  being  pink  or  rose-coloured,  some  amethyst 
W  TJolet-coloured,  The  solutions  are  not  precipitated  by  sulphide  of  ammo- 
liam,  unless  a  large  quantity  is  added,  and  the  mixture  afterwards  heated ; 
in  that  case,  hydrosulpburic  acid  is  evolved,  and  a  red  basic  salt  precipi- 
ated.  Ammonia  likewise  throws  down  a  basic  salt,  which  may  be  washed 
irithont  passing  through  the  filter.  Potash  or  soda  precipitates  the 
bydrated  oxide. 

Sulphate:  Appears  to  belong  to  the  doubly  oblique  prismatic  system. 
fWallmark.)  Crystallizes  from  a  solution  containing  lanthanum,  inrhom- 
bohedral  crystals  with  numerous  secondary  faces;  but  when  these  crystals 
ire  dissolved  and  the  solution  left  to  evaporate,  small  crystals  are  obtained, 
bftving  the  form  of  an  oblique  rhombic  prism  without  secondary  faces. 
This  appears  to  be  the  form  of  the  pure  salt.  (W.)  Dissolves  iu  5  parts 
nf  water  at  a  temperature  between  15°  and  20°.  The  anhydrous  salt 
iiasolves  rapidly  when  thrown  into  water  by  small  portions  at  a  time.  A 
Dold  saturated  solution  deposits  the  salt  in  crystals,  at  53°,  and  continues 
lo  deposit  a  larger  quantity  as  the  temperature  rises,  so  that  at  100'^  C. 
only  1  part  of  the  salt  remains  dissolved  in  50*5  parts  of  water.  It  is 
not  decomposed  at  a  low  red  heat.  By  exposure  to  a  white  heat  for  an 
boor,  it  loses  two-thirds  of  its  acid.  With  sulphate  of  potash  it  forms  an 
unethyst-coloured  salt,  which  is  totally  insoluble  in  excess  of  sulphate  of 
potash.  (Mosander.) 

Niirate:  Crystallizes  with  difficulty.  Deliquescent.  A  strong  sympy 
■olntion  of  this  salt  has  a  beautiful  red  colour,  out  appears  violet-blue  by 
reflected  light.  It  cannot  bo  fused  without  loss  of  acid.  The  solidificfl 
nuisB  does  not  crumble  to  powder  like  the  lanthanum  salt,  but  retains  its 
form.  (Mosander.)  IT 
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YTTRirM   AND  OxTGEN. 

Ytthu.     YO. 
OjeiiU  of  YUrium,  Gadolina-de,  Yttcrerde,  &aiolkl0. 


YTTRIA. 

thlorido  of  potaaslatn  dissolves,  with  evolution  of  a  sroaU  quantity  of 
hydrogen  gas  having  a  fcntid  odour;  and  the  yttrium  is  collected  ou  a 
filter,  wa«he<l  thoroughly,  aud  dried.  (W'bhler.)  Vttria  is  but  iui|ierl'ectly 
decomposed  by  vapour  of  potas«iuni  at  a  white  heat  (H.  Davy.)  Th« 
double  fluoride  of  yttrium  and  pot:isaiiim  appears  to  bo  dceompose<.l  by 
Mtikssiuni;  but  on  the  addition  of  urater^  the  pure  yttrium  which  may  havo 
Wa  separated  is  reoxidjsod.  (Bcndios,  J'offff-  4,  117.) 

Propaiifs.  Purk-trrey,  shining  powder,  consisting  of  smnll  scales, 
hAviDg  a  motallio  aspect  and  iron-grey  colour;  under  the  bamisher,  it 
tekea  tho  uolour  and  lustra  of  iron;  it  appears  to  ho  brittle.  (Wobler.) 

tFovnatiott,     Yttrium  does  not  oxidise  in  the  air  or  ia  water  at  ordi- 
f  temporaturciSj  heated  in  the  air  nearly  to  rodue«s,  it  burns  with  % 
iliug  light  and  forms  a  white  earth;  when  burned  in  oxygeoj  it  cxhi> 
^il«  one  of  the   most  splendid  combustions  knofvn,  and  leaves  a  white 
I  rrwiduo  ehowirt^  traces  uf  fusion.     Yttrium  dissolves  readily  in  uqnroua 
acids,  with  erolution  of  hydrogen  gas;  with  areater  difficulty  in  solution. 

ELash;  and  is  insoluble  in  ammonia.  (WtihJer.) 
repanUion. — 1.  One  part  of  GadoUnito  (containing  yttria,  silica, 
xide  of  cerium  and  soequioxjdc  of  iron)  is  di<:e6ted  with  10  )>arts  of 
vitriol  and  6  parts  of  waIlt,  a  moderate  heat  being  appliud  and  the 
lic|uid  freijiiently  stirred.     The  whole  is  then  evuporuted  to  4]ryne«i;  tho 
TTsidiH-  i-xliimstcd  with  water  containing  a  very  small  tjuanlity  of  hydro- 
chloric acid;  tho  i^oliitiou   filtered   front   the  silica;  again  cvaftorated  to 
dryncf*?;  iind  tho  residue  igniitnl  to  dfcnmpo^  the  iron-sslt  contained  in 
i  itw     The  rc-iduo  ia  next  boiIe<l  with  24  parlJ*  of  water;  fdterc<l  hot  from 
the  oxide  of  iron;  again  evaporatcri,  ignited  and  trcatc«l  with  waterj  and 
ifom  tho  filtrate,  after  the  copper  and  manganese  liave  been  eep;Lrntcd  by 
careful  atldition  of  Hnlphido  of  potassium  (a  larger  quantity  would  uUo 
avpnmte  the  yttriu),  the  yltria  is  tfarowii  down  by  ammonia  in  the  form 
of  hydrate,  which  Ih  rendered  anhydrous  by  ignition.  (Vaaquelin.)     The 
^tria  pnxipitjted  hy  excess  of  ammonia  from  a  solution  cuutmoiDc:  pot- 
ash and  sulphuric  acid,  invariably  contains  a  portion  of  tliesu  two  sub* 
■■ipncet;  eerie  oviile  ulxo  reumin.'t  mixed  with  it.  (Berzeliiis.) 
^H^  2.  Powdered  Oadoliuito  i.s  iti^^iolvcil  in  iii(ua  rfgia;  tho  M>lution  cvo- 
poritod  to  drj'nesa;  the  muss  eximu'jted  with  hot  water  acidulated  with 
liydrochloric  aciil;  the  wliitlon  fiUore<l  from  the  filica;  mtxc<t  with  11  j-iiUi- 
I    cKfTit  quantitv  of  crvstalTued  sulphute  of  potash,  which  must  project  ahovo 
;    tiiC  snr&ce  o^  the  Hrpiid:  and  U-ft  to  stand  for  a  space  of  24  bour>-:  sul)>liato 
of  cerftus  oxide  and  (mtAeh  w  then  prccipitiLted  in  the  form  of  a  white  fK>w- 
drr.    The  whole  is  then  thrown  on  a  fitter  and  wii.<<hed  two  or  three  timce 
with  w-:Ltcr  Maturated  with  sulphate  of  potash;  the  filtrate  aud  wnsihingfl 
:utraiUed  with  ammonia;  and  the  seei|iiioxide  of  iron  precipitated  b^ 
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succinate  of  aiiinioiiia.     Tlie  nitvred  liijuid  trrateil  nitli  ntiinioiiia  yieMi) 
a  precipitate  consUtin;;  of  lia^iic  fiulphatc  of  vttna  mixed  villi  a  fmall 
qnantity  of  protoxido  of  ma^tii^aneee :  it  is  repeatedly  digested,  wlulc  »ii\\ 
muist.  Hitli  fresh  quantities  t>f  a  dilute  solution  of  carbonate  of  ammonia, 
well  shaken,  and  allowc<l  to  stand.     The  carbonate  of  jrttria  dissolved  in 
this  lt<|uid  ifl  precipitated  on  boiling  the  filtrate,  and  then  ignited.  (Ber- 
zelJus.)     If  after  i^niitioa  it  exhibits  a  brown  iu&tead  of  a  greyish -yellow 
colour,  it  contains  man^;ancsl^    To  get  rid  of  this  imparity^  it  is  dia^olred 
in  nitric  acid,  evaporated  to  dryness,  and  heated  in  a  saud-bath  to  the 
melting  point  of  tin,  by  ^vLiicU  means  the  uilratti  of  manganese  is  decom- 
po^ed.     The  niaas  is  tlien  di*«olved  in  a  very  small  quantity  of  water;. 
the  alnioat  syrupy  liquid  filtered  through  paper;  diluted;  mixed  with 
ammonia;  and  the  resulting  hydrate  exposed  to  n  red  heat.     The  residuo 
on  the  filter  contniniog  mangancJio,  yield*,  by  wn.?hing  with  more  water,^. 
a  brown  solution,  whlcti  may  be  again  evaporated  and  huat^'d  to  fejiani 
the  nmngancae.   (Berzolitis.) 

3.  Uadolliiite  i^  trcate<l  with  aqua  regia,  &c,  as  in  the  second  method 
the  eolutioii  filtertnl  from  the  eflica  diluted  largely  with  water;  ncutmli. 


with   ammonia;  precipitated   while  hot  by  succinate  of  ammonia;  and 
filtered  rapidly  (otherwise  euccinatc  of  yttria  will  bo  precipitated  as  wel 
as  vaccinate  of  iron).     The  nitrate^  reduced  to  y,  HniaJler  bulk  by  cv*f 
TStion,  is  then  mixed,  as  in  the  second  method,  with  sulphate  of  potas 
the  eolntion,  separated  from  the  double  sulphate  of  cerous  oxide  and  poB 
aeb»  digested   with  potash   in  excess;  the  precinitnto  well  washed  ana 
strongly  ignited  (hy  which  a  large  qimntity  of  salphnrio  acid  still  preset 
is  di'i\en  off);  dissolved  in  dilute  nitric  ncid,  xvhich  leaves  seequi-oxide  < 
cerium  and  peroxide  of  mangane^ie  untouched;  and  the  filtrate  mixe 

with  just  enough  carbonate  of  soda  to  precipitate  the  earth  (an  oxcen  t 

the  alkaline  carbonato  would  redissolvc  it).    The  citrI>onatc  of  yttria,  nfu-^^f 
being  washed  and  ignited,  is  di.sitoIved  in  dilute  nitric  acid;  and  the  prpc«    ~ 
pitalion  by   carlxinate  of  *ndn,  ignition,  anil  re-solution  in  weak  iri- 
repcvted  sovemi  times,  the  nitric  acid  Botution  being  Wtly  eva]K>r«.ted  1- 
dn.'iie-'s  and  ignited;  or  mixed  with  oxalate  of  ammonia,  and  the  inMlobl 

oxahiLe  of  yttria  wa^ihed  an<l  dccoiiiposc<l  at  a  red  heat.  (Berlin.)  

For  tho  separation  of  yttria  from  scffquioxide  of  iron,  Th.  Scheer*—  ^^ 
{Potjij,  5G,  4d0)  recommends  the  following  method:  Tho  acid  solution  i 
ncutralticeil  with  ammonia  till  it  becomes  of  a  dnrk  yellow,  but  not  r  ~ 
dieli-ycllow  colour  (in  the  latter  case  the  alkaline  oxalate  would  sul 
qnenily  give  a  yellow  precipitate  containing  iron);  a  large  quaniitv  n- 
feolution  of  occtato  of  ammonia  is  then  added  to  the  mixture,  And  lactlj 
oxalate  of  ammonia  in  sufficient  quantity  to  throw  down  the  whole  of  \ 
yttria  as  a  whito  oxalate.  The  latter  is  then  washed  and  converted  intc— ^^^ 
pure  yttria  by  ignition.  (If  oxalate  of  potash  \s  used,  a  double  oxalat^^^ 
of  yttria  and  potash  separates;  this,  after  ignition,  leaves  yttria  mixed  witl^*^ 
carbonate  of  potash,  from  which  it  cannot  l>e  completely  purified  by  water) 
In  tho  same  manner,  cerium  and  lanthannm  may  bo  freed  from  aes^iuoxida 
of  iron. 

Pifypfrtitt,     White  powder,  fusing  bol  slightly  at  th©  hij^bvet  Urn- 

penitures,  as  in  the  combustion  of  yttrium.  (Wt^hlcr.)  Ilcrxelius  obtained 
tho  earth  of  a  wile  greyi!*h-yeIlow  colour;  never  white,  nnleu  it  retained  a 
portion  of  sulphnric  arid.  Berlin  found  it  to  ho  yellowish  white  when  in 
the  purest  possible  Htite;  tho  h]H>cimcnH  prepared  hy  igtiitiug  ilie  brdntD 
were  of  »  deeper  yellow  than  those  ootaincd  by  igniting  the  oxakt*. 
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According  to  Th.  Scheerer.  also,  yttria  perfectly  /roo  from  manganesn,  in 
yellow:  it  nppear»  white,  howevor,  during  ig^nition,  and  regains  its  yellow 
colour  only  as  llic  lieut  falls  below  reduesv.  Sclieeier  attributes  thisirolour 
to  tbe  presence  of  oxide  of  didymiuin,  whii^h,  wlien  strongly  heated  lose* 
oxygen,  and  at  tbe  same  time  its  peculiar  tint,  but  recovers  it  a^ain  as  it 
cools  {fid.  p.  280). 

Tbe  «pcci6c  gravity  of  yltria  ie  4*842  (Eckeborg);  it  is  dej>titute  of 
taste  and  amell,  and  has  uo  effect  on  vogctable  colours.  It  io  but  slightly 
decomposed  by  exposure  to  tbe  vaiiour  of  pota.s.»iium  at  a  white  heat  (H, 
Diivy);  nor  is  it  aflecled  by  ignition  with  chaa'Oiil  in  the  bout  of  tbe  most 
powerful  forge  (Gadolin). 

I  Combinations,     a.  With   Water. —  Hydrate  op  Yttrta. — Cbb^ride 

I  of  yttrium  or  acctato  of  yttria  is  prccipitntod  by  caustic  potasb.  By 
MDmouiu,  tbo  yttria  is  not  couipletely  sepamtud,  because  tbe  ammoniacal 
»all  which  is  formed,  retains  a  portion  of  tbe  earth  in  solution.  (Herlin.) 
I'Vom  nitrate  or  eulphatc  of  yttria  the  alkalis  throw  down  u  basic  uait. 
(Berxclius.)  The  precipitate,  which  is  very  bulky,  be«)mca  inilk-wbito 
and  opaque  when  dry.  (Ilerielius.)  It  ^.hriiiks  together  strongly  when 
dried,  and  at  tho  aanto  time  loses  its  pure  white  appearance,  and  absorbs 
carbonic  acid.  (Berlin.)  According  to  Khiproth,  it  contains  31  per  cent, 
vf  water. 

6,  With  Acids,  producing  the  Salts  op  Yttbia,     Tbe  affinity  which 
^bis  earth  manifests  towards  acids,  ia  lc«d  than   that  of  tho  alkalis  or  of 
Xnagnei^ia ;    tbe   hydrate   tif  yttria,    however,    decomposes  animauiaeal 
VftJta  at  a  boiling  beiit,  anil  iliti'rolvos.   (Bcrzelius.)     The   yttrta-^alts  arc 
Coloarlc£B.     The  reddish  tiiil  fror|uetilly  ob^rvcd  in  them  is  owing  to  the 
Vflinixture  of  a  salt   of  didyniium.    (Mi>sander.)     Berlin   obtained   the 
i>ypo«ulpliBle,  iiitnite,  and  nc^-late  of  yttrin,  and  the  chloride  of  yttrium 
Perfectly  free  from  colnurj  in  tin-  siilphato  oidy  a  ^light  i^bade  of  red  waa 
oUeerved  to  exist. — Tbe  salts  of  yttria  have  a  greater  specific  gravity 
tLftQ  those  of  the  other  earths.     Ibe  soluble  salts  of  yttria  are  for  the 
Inost  part  cryalallizablo,  have  a  sweet  and  sonicwiiat  astringent   taste, 
Hnd  redden  liimus-papcr.     They  part  with  their  acid  at  a  red  beat,  pro- 
vided the  acid  is  of  a  volatile  nature.     From  solutions  of  yltna-».ilts,  the 
t:»u8tic  alkalis  throw  down  a  while,  vnliiiiiinnus,  floculent  precipitate,  con* 
listing  partly  of  hydrate  of  yttria,  and  partly  of  a  basic  salt;  tho  preci- 
pitate is  not  rcdissolved  by  an  exrcas  of  tbo  alkali.     Tbe  nlkalinc  snl- 
jibtdoK  produce  a  similar  result,  with  evolution  of  sulphuretted  hydrogen. 
^Berzclius.)     According  to  Klaproth  and  Vau^uelin,  the  nionobydrosul- 
pbates  of  tho  alkalis  do  not  affect  solutions  of  yttria. — The  carbonates  of 
ttmroonia,  potash,  or  soda  precipitate  the  earth  iu  the  form  of  carbonate; 
tnonocarbouate  of  potash  or  of  soda  in  excess  redissolvca  tho  precipi- 
tate ID   very  small  quantities;  scs^juicarbouate  of  ammonia  anJ  bicar- 
bonate of  potash,  in   somewhat  larger  ijuantity.   (H.   Kose.) — Onlinary 
diphosphate  of  soda  gives  in  a  solution  conlainiiig  nut  les^  than  one  part 
of  salt  in  1000  parts  of  water,  a  white  prccl|iitatc,  wliich  is  soluble  in 
bydrocbloric  acid,  and  appears  again  oa  boiling. — Sulphate  of  potash, 
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gu.  (W9hler.) — Phospbide  of  yttria  is  produced  by  ignitiag  yttria  in 
TBpoar  of  phosphorus.  (Berlin.) 

B.  Phosphate  op  Yttria. — a.  Triphosphate. — Found  native,  consist- 
ing of  62*58  per  cent,  of  yttria,  33*49  of  phosphoric  acid  (with  a  small 
([uantity  of  fluorine),  and  393  of  basic  phosphate  of  ferric  oxide.  (Berzelius.) 
— 1.  Formed  by  mixing  a  salt  of  yttria  with  phosphoric  acid  and  preci- 
pitating by  ammonia, — 2.  Separated  by  boiling  a  saturated  solution  of 
tbe  salt  b  in  hydrochloric  acid. — The  washed,  translucent,  gelatinous  pre- 
dpitate  absorbs  carbonic  acid,  whilst  drying,  till  it  is  couTerted  into  a 
mixture  of  carbonate  and  diphosphate  of  yttria.  Before  ignition,  it  is 
easily  soluble,  but  after  ignition,  difficultly  Boluble  in  acids.  A  solution 
of  the  salt  in  hydrochloric  or  nitric  acid  deposits  it,  after  ernporation,  as 
u  opaque,  white,  iusoluble  residue;  a  solution  in  sulphuric  acid  deposits 
the  salt  on  evaporation,  in  a  crystalline  form,  so  that  the  concentrated 
acid  no  longer  retains  any  of  it  in  solution;  tho  crystals  partially  dis- 
solve in  water  [as  sulphate  of  yttria?],  whilst  a  skeleton  mass  of  diphos- 
phate of  yttria  remains  behind.  (Berzelius.) 

b.  Diphosphate. — Formed  by  precipitating  a  salt  of  yttria  witb  ordi- 
nary diphosphate  of  soda. — White  powder,  infusible  before  tho  blowpipe. 
(Gadolin.)  A  saturated  solution  of  this  salt  in  hydrochloric  or  nitric  acid 
deposits  tho  salt  a,  on  boiling.  (Berzelius.) 

c.  Acid  phosphate. — Prepared  by  dissolving  b  in  phosphoric  acid.  Has 
a  rongh,  acid  taste,  and  yields  a  jelly  by  evaporation.  (Gadolin.) 


Ytthium  and  Sulphur. 

A.  Sulphide  dp  Yttrium. — Yttrium  heated  with  sulphur,  takes  fire 
*a  soon  as  the  sulphur  begins  to  volatilize,  and  burns,  forming  grey  pul- 
■*emlent  sulphide  of  yttrium,  which  is  neither  dissolved  nor  acted  on  in 
•i*y  way  by  water,  but  when  digested  in  aqueous  acids,  evolves  hydro- 
Bulpbunc  acid  in  abundance.  (Wohler.) 

B.  Sulphite  op  Yttria. — Formed  by  treating  hydrate  of  yttria 
"^ith  an  aqueous  solution  of  sulphurous  acid,  or  by  precipitating  a  mlt  of 
yttria  by  an  alkaline  sulphite. — White  powder,  insoluble  in  pure  water,  but 
Sparingly  dissolved  by  water  saturated  with  sulphurous  acid;  this  solution 
'Cft  to  evaporate  spontaneously  in  tho  air,  deposits  crystals  of  sulphate 
of  yttria.  (Beriin.) 

Calculation.  Berlin. 

YO 40         ....         55-56         ....         55-57 

SO= 32         ....         44-44         ....         44-43 

YO,SO> 72         Z       100-00         Z       10000 

C.  Hyposulphate  op  Yttria. — A  solution  of  yttria  in  tbe  aqueous 
ftcid,  evaporated  spontaneously  to  the  thickness  of  syrup,  yields  long,  clear, 
Vrilliant,  rectangular,  obliquely  truncated  prisms,  which,  like  the  solution, 
evolve  sulphurous  acid,  even  at  100^  (Berlin.) 

D.  Sulphate  of  Yttria.— a.  Trisulphate. — Formed  by  igniting  the 
normal  sulphate  of  yttria,  or  by  precipitating  an  aqueous  solution  of  it 
by  excess  of  ammonia.     White  powder,  which  loses  the  whole  of  its 
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acid  by  prolonged  sxpoaure  to  a  strong  t^d  hsat.  Insoloble  in  wmis. 
(Berzeliiis.)  Potash,  even  in  excels,  lltruwa  dotrn  u  basic  aolt  from  ft  idi- 
tion  of  tlie  sulphate.  Whoa  the  nitric  acid  sulation  of  the  bujc  tah  '» 
evaporated,  normal  sulphate  of  yttrm  cry^tallizea  out,  vkiUt  nitrtle of 
yttrta  remains  dimolved  in  the  acid  molber-Hquor.  (Berlin.) 

I.  Monoiulphaie.  The  earth  tlitsBott'e^  in  sulphuric  acid,  with  erolniM 
of  Ltat.  (Vauquelin.) — Small,  denee,  palo  amethyat-coloun'd,  uhlt<|« 
four  and  six-sided  prisms,  willi  fotir-eided  summits;  pvnmuieot  id  ihtiit 
(Kkeberjif);  epecifio  gravity  2'79;  taste  Bweet^  but  ■.ftcrwnrds  iMgL 
—The  salt  begins  to  effloresce  at  40',  and  becomes  milk-whit«,  bol«ilI 
retains  its  form;  does  not  recover  its  transparency  by  inunenaoD  it 
water.  (Bcrtelius.)  At  a  red  heat,  or  when  mixed  with  excess  of  »• 
nionia,  it  lose«  \  of  \i&  acid,  and  is  converted  into  the  salt  a.  (BerRhu.) 
— DiBSolves  very  slowly  in  25—30  p.arts  (Klaproth);  in  aO  part*  (Vu 
quelJLi)  of  cold  water,  and  iit  a  not  much  smaller  quantity  of  hot  walcr.  h 
water  containing  suijihuric  acid,  it  is  still  lew  soluble  tban  in  pure  «&ia 
hence,  an  excxsss  of  sulphuric  acid  iu  the  solution  favours  the  crysUlllB 
tion  of  the  salt.   (Berzelius.) 


Yttrium  amd  Sfxemdm. 

A.  SsLBNioE  OP  YTTmuM.— Ytlria,  heiited  with  aideniura  to  tW 
itielting  point  of  the  latter,  combines  with  it — the  act  of  uoivD  hrojc 
attended  with  slight  IncAndesccnco.  The  result  is  a  black  masa,  whieli 
not  dcconipo'^cd  by  pure  water,  but  evolre«  bydroselenic  acid  on  lt> 
addition  of  dilute  acidc  (Wnhler.) — The  double  selcuide  of  hydivpi 
and  ammonium  gives  l1el^ll-coloured  precipitates  with  Balt«  of  rUa 
(Bcrzclius.) 

B.  Selknitp-  ov  Yttria. — The  normal  alkaline  sclenites  predpitJli 
from  6»lu  of  yttria,  large,  cuIoarlesB,  curdy  fi&kes,  forming,  warn  arf.i 
white  powder,  which,  on  exposure  to  heat,  loses,  first  water,  and  tas 
the  whole  of  its  acid,  atul  u  not  soluble  either  in  water  or  in  excel* ' 
eelouioue  acid,  (BcrzcUus,) 


Yttriitm  akb  Iodine. 

A.  luniDR  DP  Yttkicm. — TUo  aqueous  solution  yields,  bvspoDUDfM 
evaporation,  small  trauspareut  crystals,  apparently  uf  the  u>rm  «be«*i> 
Fig.  Mk  £va.porated  by  heat,  it  leaves  a  deliquescent  valine  man.  1W 
crystals,  when  ij^nited  in  the  air,  yield  n  compound  of  iodide  uf  ituiw 
and  yttria.  They  are  very  soluble  in  water,  and  slightly  •ofaU*  p 
alcohol.  (Berlin.) 

B.  loDATK  OP  Yttbia. — Separate*  in  the  form  of  a  wLitc  poviltf; » 
is  deposited  oti  evnporalinga  solution  in  nitrio  acid,  n«  a  while  nnbyilns* 
crunt,  nhicli  ndhcrea  to  the  sides  of  tbo  vessel.  Ignited  in  the  air,  Hii 
decoin}io8ed  with  explosion  and  incandescence,  vapour  of  ii>diue  is^ 
oxygen  gas  being  set  free.     It  is  soluble  in  190  parts  uf  water.  (DerfiaJ 
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Yttbicm  and  BnoMINE. 
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A.  BnoKiEDE  OP  Yttrium. — A  eolation  of  yttria  in  aqueona  hyilro- 
liroffiio  acid  yields,  on  evaporation,  a  eyrupy  lit{ui<I,  from  niiicli  small 
deiiqueeccnt  cubes  are  deposited.  (Berlin.)  An  aqueous  solution  of  bro- 
mino  acts  slightly  on  yttriu,  fornung  sinaJl  quantities  of  bromidQ  of 
yttrium  and  broniate  of  yttria.  (IJerlin,) 

B.  Bromatb  or  Yttria.. — Rcsenibles  tbe  iodatc.  leaves  bromide 
of  yttrium  after  i|^itiun.  When  mixed  with  charcoal  or  sulphur,  it  does 
not  explode  on  bcin^  Ettruck  with  a  bamnicr.  It  'm  more  soluble  in  water 
IIm  tho  iodate.  (Berlin.) 

Yttrium  akd  Chlorixb. 

_  A. — CuLORiDE  OF  YiTKitM. — Dry  chlorine  gaa  is  passed  over  a 
ixture  of  vtlria  and  clmrcoul  ignited  in  a  tube  of  glaes  or  porcelain. 
Tlie  chloride  of  yltriuta  subUmce  in  white  eliininff  nccdlen,  wlitch,  near  the 
ifniitcd  portion  of  thu  tube,  fa&e  to  a  white  crydCAlJino  maas.  decomposed 
Jijpota^ium.  (III.  2H2.)  (Wiihlur.)  If  the  yttria  employed  has  been 
pKcipitattid  by  excc^  of  aniraonia  fmiii  a  liquid  contaiuing  Hutpliiiric  acid 
Ud  potash,  it  yicKhv,  wlicti  treated  with  charcoal  and  chlorine  (in  conee- 

riooc  of  its  retaining  a  portion  of  the  sulphuric  acid  and  potash),  a 
k-red,  vii>cicl  mixture  of  chloride  uf  sulphur  and  chloride  of  yttrium, 
nud  afterwards  a  sublimate  of  pure  chloride  of  yttrioni.  In  the  charcoal 
tliere  remains  a  compound  of  chlurido  of  yttrium  and  chloride  of  putas- 
*nm,  funniiit:  an  etHated,  cry«tallinv  niofis,  which  doe«  ntit  evolve  chloride 
of  yttrium,  even  when  slron^dy  ignited.  (Wiililer.)  [H.  Uin^v  (Pot/tj.  59, 
101)  states  that  no  clilorldc  of  yttrium  can  he  obtained  by  the  use 
of  chlorine  and  charcoal.] 

UtfJratrd  Chloiide  of  TUrium,  or  Et/drochlonite  of  Yttria, — Chlnrido 
4f yttrium  dissolvea  In  water  with  eon<itderablo  elevation  of  tompcraturo, 
Wtl  likewise  deliquesces  very  rapidly  in  the  air.  (VVbhler.)  The  same 
glutton  is  obtained  on  dissolving  yttria  in  hydrochloric  acid.  The  Uqaid, 
*vlieD  ^polltaneounly  evapomted  in  this  air.  yields,  afi.er  some  titnc,  small 
^nuisparent,  very  soluble  crystals,  of  tabular  form.  (Berlin.)  When  eva- 
porated in  a  wann  plaiv,  it  leaves  u  gummy,  deliquet^ceut  inaAS,  which  is 
^(■ry  (lifficiilt  to  dry  thorouglily,  and  melts  at  a  gentle  beat.  (Gadolin, 
•JUinucliu.)  When  ignited,  it  evolves  hydrochloric  acid  and  leavea  puro 
(Bcrzeliua.) 


Yttrium  a>d  FLPonran. 

A.  FiXomnE  np  Yttrium. — Found  in  an  impure  slate  in  Ytlroce- 
'^,  and  in  native  Fluoride  of  Cerium.  By  precl]ntaling  hydrated  chlo- 
ride r>f  yttrium  with  fluoride  of  potassium,  hydrated  fluoride  of  yttrium 
Wliydrofluatc  of  yttria  is  obtained  in  the  form  of  a  white  powder  (Gay- 
Liisaac  &  Tbenard),  liaving  a  rough  ta.5tc,  ami  reddening  moistcneil  Iitinu»- 
Jiaper;  it  is  not  soluble  in  water  or  in  aqueous  hydrofluoric  acid.  By 
ignition  it  i«  converted,  with  lo.«^s  of  water,  into  nnhydnjus  fluoride  of 
yitriuni,  which  is  tasteless  and  haa  do  action  on  litinus-papcr.  (Burzelius, 
i'ogp.  1,  23.) 

VOL.    HI*  11 


«v  Tx 


1f5i 


immi] 


IV, 


,«-  ^i 


•rfcM^•rl7ae< 


»f* 


vnb  art! 


JL  Cacmkasb  or  Tttbia  axb  Fotu 
mItm  IB  as  aqti—  lohtifla  of  cMfttatln  of  f**— A^   Wt 
•liftaltj  liaB  ia  >  wJoiai  of  ■iWiMfw  cf  wmmamm. 

%  SnrvATS  or  Tttbia  aji»  PoraiM.— Pi  i  mm  iJ  W  «is)«f  it 
•v*  MMlft  mJU. — Cww^taBam  gnsaa^  Im»  otIiiUb  ta  vM«r  thai  lW4 
|IM»  of  rttm,  bvt  bwr  so  tku  the  dovU*  nlp4ale  i^  mom  loiitlrf 
ft^MA.  ^mkn  ft  Brolhw.)  Tbe  tamyvmuA  mh  b  mule  ap  iif  iWl« 
jlmpW  mIu  in  «|aftl  mmWn  of  •taaui  II  is  volnble  la  18  pwte  afatf 
WKbtt;  Is  10  parta  of  waler  aataratod  wxA  •a^aSa  of  fntiA.  sal  al 
■CfH  aBBlW  oBiAtit/  of  ibe  kttrr  sokuoa,  if  H  UkavM*  fvatalM  4 
■amooiaaU  aui  or  free  acwL  (Bertin.) 

C.  CauomoB   op    YrrRrDi    ako    Potabbic^ — {IlL  91U. 

obUit)<-<l  hy  fiuing  the  fiiniplo  chloridn  together.     DuboItos  is 
vitli  ertJatioii  of  li«nt. 


P.  FtCOBlDB  or  YTTRmt  AM>  POTABBIVM. — App«an  toW 

Cid  bj  iirnitioo  with  potAMioni ;  hot  by  BttWMBont  expusoyv  to  awUl 
If  it  jiitmtn  nitina  to  Jta  origuud  ttitt^irlulB  the  |>oiaM«m  anik 
tiUaod.  (benulioi.) 

YTTRItJM    AND   SoOICll. 

A.  Caiiuonatk  or  Yttkia  akd  Soua. — An  o^qnttooB  soIbCmb  iif  M^ 

~ftt«  of  (kmIa  iliuolves  u  %vm\\  tY^ixnUi^  ^^  yliriu,  whicb  U  mub  (In*** 


TTTRIl'M,  EHBIUM,  TERBIUM, 

I  on  neutmlizing  with  on  acid  (Klaproth),  and,  wliea  the  lifiuiil  ovitpo* 

I   rates,  L-i  iIciK)»itt'<l  on  tlie  veg*#l  in  the  form  of  a.  wliitc  crusL  (Btrlm.) 

Carbonate  of  jttria.  is  also  iliMMilvetl  hy  an  aqucoue  solution  of  carlKiuuto 

of  fruda.     Tiio  earth  is  nob  fudiblo  with  carbonate  of  soda  before  the  blow- 

j   pipe.  (Uoraeliiu.) 

B.  In  bonix  and  in  microcosmic  salt,  yttrla  illBsotrcs  in  lar^ 
quantity,  fonnin^  a  clear  bead,  which,  either  by  riamiDg  or  by  MUporsaiiira- 
tion  with  the  earth,  becomes  milk-white  merely  by  cooling.  (Berseliua.) 

No  other  combinatioua  of  rttrinm  are  known. 


Y  It  has  been  already  etated  that  the  imbstanee  commonly  called 
is  ronllya  mixture  of  three  distinct salinabltt  haJW8;  for  tliv  strongest 

which  the  name  of  Yttria  has  been  retained,  while  iho  other  two 
btive  received  tho  namca  of  Khbia.  and  TEnntA.  The  mode  of  tfejKiml- 
Is^  tliei>e  siibbtaiices  is  as  fullowg : 

When  ammonia  i^  added  by  amall  quantitieij  at  a  time  to  a  «olation 
of  ordinary  yttria  in  hydrochloric  acid,  and  the  precipitate  produced  hy 
MKh  ailditiun  is  separately  collected,  washed,  and  dried,  basic  saltd  arc 
pbtained,  the  la^^  of  which  are  colourleest),  and  conaidt  of  pore  yttria.    And 

£-ocecding  from  these  last  in  t}ie  reverse  order,  we  find  that  the  prectpi- 
tea  become  reddinih  and  nearly  tr&nsjmrent,  and  contain  a  larger  and 
larfT^r  quantity  of  ierhia,  or  aridt  of  t^rbium^  while  (ho  first  fonned  pre- 
cipitates contain  the  largest  qnantity  of  ertna,  or  oxide  ofcrblam,  mixed 
liowcver  with  tcrbia  and  yttria. — ^vVhen  a  solution  of  crado  yttria  in 
nitric  acid  is  treated  in  the  same  manner,  and  the  several  precipitates 
■epara.te1y  heated,  the  first  precipitate  yields  an  oxide  of  a  deep  yellow 
eolonr;  and  the  colour  of  thoso  which  follows  becnmes  continually  li^'hler, 
till  at  length  a  colourless  oxide  is  obtained,  consisting  mainly  of  yttria 
taixcd  with  a  Hnmll  quantity  of  terhl:!.  In  these  exiwrinieiit^',  it  \*  imjior- 
tant  tliat  the  crude  yttria  should  be  perfectly  free  frnnt  iron,  nraninni, 
fitc.  It  is  hotter,  Ihcrefore,  to  precipitate  it  from  i\x\^  onglnal  solution  by 
A  dilnte  solution  of  sulphide  of  ammonium;  and,  when  the  precipitate 
dMse«  to  exhibit  a  bluish  green  tinge,  to  filter  the  solution,  and  proceed 
with  tho  filtmte  a«  above.  Or  better  still :  to  add  a  portion  of  free  acid 
to  the  solution  of  yttria,  and  then  to  drop  it  gra«lua!ly  into  a  solution  of 
binoxalatc  of  potash,  stirring  constantly,  till  the  precipitate  no  longer 

K dissolves.  In  a  few  hours  a  precipitate  is  dcpwiteu:  lliiv  must  h« 
jMirated  by  filtration,  and  the  clear  liqnid  again  treated  with  biuoxa- 
teof  potash,  afllon^  aaa  preeipitate  coutinQCf;  to  form.  Tho  filtrate,  on 
being  neutralized  with  an  ulkali,  yields  a  small  quantity  of  nearly  pure 
oxalate  of  yttria.  The  precipitates  first  obtained  are  crystalline,  and 
rapidly  fall  to  tho  bottom  of  the  vessel ;  whereas  the  last,  which  la  pnlveru- 
lent,  is  slowly  depoaitcd.  The  first  c»ntain  the  largest  qoautity  of  erhia 
mixed  with  terbia,  and  yttria;  the  next,  chiefly  terbia  c<mtaminnled  with 
erbin  and  yttria;  and  the  last,  nearly  pure  yttria.  The  first  precipitates 
arc  always  reddish;  tho  Inst  colouricaa.  If  tho  mixture  of  the  earths  be 
precijtitated  by  an  oxalate,  and  tho  precipitate  digested  in  very  dilute 
eulphuric  acid  (1  part  acid  to  41)  part«  water),  the  acid  first  dissolves 
ont  the  yttria,  properly  ^0  called  :  and  ou  treating  the  residue  with  suc- 
oca&ivc  portiuus  of  fn.'eh  ucid,  the  quantity  dissolved  becomes  !<;»»  a»'\. 
leu;    and  at  tho  satue  time,   the  undisaolved  ^tiiou  W^um^  \nuii& 
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namonjTcDoirbxemlefmlMtL  Wben  tW  yttrU  Ins  bf«a  tluH  nwnl 
th«  nndnl  oxalate  ia  to  be  washed  awl  ignited ;  tli«  euth  whtcft  nam 
diflolTed  in  nitric  acid;  aad  the  eolatioa — which  «)Mmld  not  be  U**  fi^f 
^nixed  to  aalarstten  irith  poanded  ml|^te  of  potaali.  B/  tii»  a^i* 
tbe  erbta  u  preciphated  in  tbe  fonn  of  a  doable  snlpfaaie  uf  <r4»^ 
potaib,  vhieh  is  nearlr  io-oluhle  in  water  Kitantca  with  nlphab  « 
potash,  bat  diaolrea  euilv  tn  pure  water.  Tbe  double  sulpiiMte  of  iif^ 
and  poiMli  mnains  io  eolation.  The  liquid  haTinjc^  been  flltrre4,  mA 
tbe  precipitate  washed,  the  ealpbate  of  erbia  and  potatfa  mav  W  o^ 
eolred  in  water,  and  tbe  erbia  precipitated  hj  caustic  potash,  iKca  naiM 
and  ignited.  The  terbia  may  ulso  be  precipitated  bjr  tnating  tW  fibn* 
with  caustic  potash. 

TUria,  properljr  eo   called,  is  a  coloarleu   eartli,    milk-whilt  ■*■ 
ignition.     By  contact  with  a  small  qoaniitr  of  a  coneestraied  ■di^j 
iKeomcd  stroni^T  heated  and  dieolvcs,  tbouc^ii  nut  so  quickly  as  ia 
acids.     lt«  neutral  mlatioud  lavte  ««-oct  at  first,  afierwaraa 
SutphaU  of  Tttria  cry»laHize^  in  ^mall,  compact,  colourIe«»  }»nflBF. 
the  fiiintest  tinge  i>f  amethyn.     It  retains  its  water  of  rr 
teiiipcraiures  as  high   a«  80^(176'  F.);  but,  when  heau- ' 
lamp,  it  loee«  water,  and  l>eciiiuei«  milk-white. — X Urate  ot  Ya 
qnescent;  it*  Folotion,  when  highly  concent ratcvl,  fomut  a  tii 
which,  us  it  cooU,  yicUU  lamellated  ciy^tals. — Chloride  of  YH' 
rolatile.     A  eoltttioD  coooentrated  to  the  consistence  of  a  s%-:  -j 
by  vpontancoos  cTuporetion,  a  radiated  mass  of  crystals,  wkkh  dit^ 
deliqaeecc  in  (he  air. 

Terbia,  or  Oxide  of  Tcrbinm,  has  not  yet  been  obtained  la  a  ^taf  « 
perfect  purity.     Ita  bchavioar  with  acid^  is  fiinilar  to  that  of  vf-     ^=* 
halts  liavo  a  Hiocharinc  and  astringent  taste.     Io  the  solid  ataCc, 
AD  amethyet  colour,  which,  however,  is  not  constant. — SulpkiU- 
forms  cryi^tHlji  lar<*er  than  those  of  sulphate  of  yttria  ;  they  ci) 
about  5U     (122' T.),  becoming  milk-white,  but   not    (klliii^   t 
Silratf  of  Trrbin:  The  solution,  when  evaporated,  aluu'St  uIwq  , 
a  reddish  tinge  before  it  l>e^iTiti  to  crystdlixc.     It  wliiliHos  in 
mass  of  crysi;i,ls  which  have  a  dccidetl  rose-colour^  autt  are  not    , 
cent. 

£i-hia,  or  OiTtde  ^  E rbium.  obtained  by  calcination  of  ihe  ba»ic  n 
or  of  the  byilnte  precipitated  by  potu^Ii,  is  of  n   deep 
when  obtaino«l   by  ciilcining  the  oxalate  or  tbe  neutnl  nit: 
15  much   lighter,  becHuso  it   iit  more  finely  dtvitlfd.      Whoi:  ^ 
atmosphere  of  hydrogen,  if  yields  a  email  quflnlity  of  wntcr,  .i 
colourless.     If  it  be  afierwanlft  geutly  ignit'^d,    it   rpcunim    i: 
coloar,  but  increases  very  little  in  woight.     Forms  coluufI>-<- 
with  acids.     Dissolves  in  hydrochloric  acid  without  porot?)  ■ 
of  chlorine. — Sulphate  of  ni-bia  is  colourle^.  luis  n  saccbui.  .-.  i..-— ,  — 
crystallixcs  like  the  sulphates  of  ytlria  and  terbia;  bat    it  doo  ni4  e^ 
resce   at    80',    not   even    when    kept   at  that  temperature  for       ■^" 
Ifitratr  o/  fjrfiia  also  resembles  the  nitrates  of  the  uthor  two  ■  < 
its  s'dution  doca  not  bocomc  coloured  by  conocntnttiou, — iL<»  ra.i*i» 
crystals  in  which  it  solidiSes  are  usually  colourless,  but  woiaeutacs  han* 
reddish  tinge;  they  are  not  deliuaeeioent.  (Moeander,  Ann.   fkam^  A 
21J);  BerxeUus,  Traiti  tie  C'himic,  Paris,  184«,  2,  167— III.)  5 
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QhVCtKVU  AND  PnOSPHORUS. 

A.  Piiosi'HiDE  OP  Gluc:.m.m, — Oluciimm  heated  in  vapour  of  plios- 
borus  buru8  with  a  Lrigbt  flauie  and  forms  a  grey  powder,  whii'li,  on  tho 
dditioD  of  water,  evolves  spontaneously  inflammable  phosphurette^t  livdro- 

(WoUler.)  ^  ivy 

B.  Hyp(>phosi»hite  op  Glucina.- — An  aquooua  solution  of  Iiypoplios- 
btfaorous  acid  is  Ratriratcd  iti  the  cold  with  hydrate  of  g;]iiciua.  :;tiil  the 
lltratc  left  to  evaporate  in  vacuo  over  oil  of  vitriol.     A  thick  viscid  mnaa 

eniaiim,  wliicli,  wlicn  exposed  to  tho  air,  dries  up  to  a  hard  aubstanco 
kring  a  oonchoidal  fracture.  (H.  Rose,  Poffff.  12,  86.) 

C.  PnospiiiTE  OF  Gr.uciNA. — PhoRpbito  of  ammonia  gives  with  chlo- 
nde  of  gliiciniuii  a  white  prccipitnte,  which,  on  being  hi.'utod  iii  a  retort 

fter  drying,  becomes  incundesc«nt  aud  evolves  hydrogen  goa  free  from 
liohjiborutf.  (II.  KoiM),  /'uyy.  l»,  40.) 

D.  PuospHATB  OP  Glccika. — a.  Diphosphate. — Formed  by  precipi- 
ktiug  a  ealt  uf  ^Incina  M'ilb  exceas  of  ordinary  dipliosphato  of  b'ida. 
7hito  viscid  precipitate,  fnsiug  bcforo  the  Iduwpipe  tii  a  clour  brad, 
rliich  rcmninji  tranKiiarc'Dtnftcrcooling.    Insoluble  in  water,  but  dissolved 

aqncoua  acids,  includiug  phuHphoric  acid,  ( Vnutjaelin.) 
b.  Tho  acid  pkotpkatf:  iu  obUiined  by  difiifolving  the  neutrul  ttalt  In 
,  aqueous  solution  of  phosphoric  ucid. 


QlUCIKUM   AMU   SULPBUH. 

A.  SuLPHiUK  UF  G1.UCIM1M. — Glucinuni  heated  with  sulphur  tiU  the 
Ktter  is  coniplclcly  volatilized,  combines  with  it — giving  rise  to  vivid 
Dmbofition — and  forms  a  groy,  uufused  ron«s,  which  disi^olves  in  wator 
sry  slowly,  without  any  escape  of  liydroaulphuric  acid,  but  evolves 
lat  gas  in  ahundunci^  when  tri>iitcd  with  uijui^ous  ncidH.  (Welder.)  Sul- 
bate  of  glucina  dccum|)(ised  at  a  red  heul  with  hydrogen  or  hytlroaul- 

bliaric  acid  gas,  doc^  not  yield  any  t^tilpbidc  of  gluclaurn,  but  only  pure 
iplucina.  (WnhlfTr.)  On  hutting  gluciua  with  sulphur,  the  earth  remains 
[•hind  uudceoniposcd.  (VanqucUn.) 

B.  SuLPHiTB  OF  QLtrcraA. — Ilyilratc  of  glucina  is  very  soluble  in 
Kolphurous  acid,  and  is  not  prectpitiited  on  boiling  the  solution  (this 
febaiactcr  distinguishes  it  from  alumina).    (Bcrihier,  Ann.  Ckiwu  l*h}f». 

'  »,  371.) 

C.  SoLpitATK  OP  Glucina. — f».  Sexbmic  Sulphate. — A  concnntratod 
solution  of  normal  sulphato  of  glucina  is  digested  with  freshly  precipitated 
carbonate  of  glucina;  the  resulting  aolutioti  tiUtred  from  naAi  6  without 
adding  any  water;  nuti  the  flltrato  afterwiird^  nilxetl  with  water  :  i<pxbii«ic 
aalpbate  of  glucina  \s  then  precipitated,  while  tho  di^ulphate  remains  in 
solution.  White  powder,  leaving  53-2  per  cent,  of  glucina  after  ignition. 
(Bcrzclius,)     According  to  Awdojew,  it  contiista  of  6GO,SO'  +  3Aq. 

b.  Tri$idphitU. — Formed  during  tho  above-m on t toned  digestion:  dries 
up  to  a  trans]iarontf  gummy  nvjua,  hard  and  hrillle  iu  the  cold,  but  becom- 
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■miy  tempentoref;  bnt  vhen  ignitodtit  Inn*  with  Hrid  eoal 
forBM  a  wlute  eanii;   in  oxygen  gifl,  the  1— himiiiii   is  naoit 
tb«  remlting  earth  shows  no  tnuw  of  fostoo.     If  tiw  gliKanMB 
My  hydnCe  of  glndna,  a  flame  u  risibltf  oo  banting  it  ta  ox^gfin, 
fn>m  the  hytlroges  gas  tel  free.  (Wabl^r.)    Aceordnif  lo  Busy  -^ 
whoa  heated  to  xa  open  ressel^  U  oonTcrt^d  into  glncina;  bal 
ttoD   is  iliflScoIt  and  takes  a  \ftnf^  time.     Glaclnam  remaiiu  bb 
water,  either  colH  or  hoiline,  and  also  io  solution  of  Amtnoaia;  b«t 
diliito  nitric  acid»  it  dbsolrea,  with  evolation  of  nitric  oxide;  in 
Oil  of  Titriol,  with  crolation  of  solphoroiLa  acid;  and  in  dilate  sfllpbia* 
or   liydrocbloric   acid,    as   al«o    in    a   solution   of  caostio  [intaih,  ^ft 
•volulion  of  hydrogen  gas.  (W9kler.) 

Preparation. — J.   Vaoqaoltn  fuses  I  part  of  6nelj  dirided  * 

9  parts  (if  fardmte  of  potash  (or  carbonate  of  potash  or  epdn,  :  - 
tempoTBture);  digests  the  nuwH  with  dilatp  hyilrrtrhloric  a* 
to  aryncss;  boats  ths  rendoe  with  water  containini;  hv«ir  . 
filtore  ihc  li((uiii  fruin  the  silica;  prcoipitatci  the  h_vJr»t«8  of  gl: 
aloniina  (loi^'Uter  with  oxide  of  iroa)  from  iho  fiUrBl«  by  1 
mufaM  tho  precipitate,  and  disaelres  it  in  oulphuric  acid;  mixat 
solatiott  with  Rolphate  of  potash;  safroni  tfao  alum  which  fornu  le 
lise  oat;  supersaturates  tho  moUier' liquor —containing  the  wbdle  itM 
glucina,  together  with  a  portioo  of  alumina — with  a  vi>ry  larjps  qwrf^ 
of  carbonate  of  ammonia;  keeps  the  mixture  for  some  dara  la  ' — 
Tosiwls,  freqaently  »haking  it  up ;  filters  the  solotion — which 
oarbonate  of  glucina  diuolrcd  in  the  exoesa  of  oarb<mat«  nf  an 
from  Iho  iiyilrate  of  alumina  and  setiauioxide  of  iron;  boila  lite  flhalstf 
the  carbonate  of  aromonin  in  expelled,  nud  tho  carbunale  of  g) 
pilited;  collects  the  latter  on  a  filter;  waiihoB  it  tliorou^hly;  askd|n6tf# 

10  ilrtre  off  (r.irl>unic  iicid.     It  is  be«t  to  add  ;tuinKiDin  after  hmB^^ 
solution  in  carbonate  of  ammonia;  Iweaue.  daring  the  )  ''ivjiliuv 
may  have  boon  naKiully  rolirtwlvod,  in  eofkM4|twilQO  <.  > 
salts  contained  m  tho  liquid  being  deootnpoied. 
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S.  Berxelins  fu»M  ibe  beryl  with  3  |iarts  of  cwbonftto  of  potash;  prty- 
ttda  iu  lb?  ^ainc  manner  ae  Vautjuclin;  but  (without  flnt  removing  the 
Uer  part  of  the  alumina  in  tbi;  form  of  alum)  dii^ts  ibc  hydrates  of 
lumina  ami  ^lurina  precipitfttetl  by  ammonia,  while  they  ore  still  moist 
nd  freebly  prcvi])!!*!^ — with  excead  of  no  a'^aeous  sohitioii  of  carbonate 
I  ammonia,  frequently  agitating  tbo  mixture;  then  Bltcr»  ami  IwiIh. 
3.  U«rtbior  makes  »  mixtoro  of  equal  parts  of  powdered  boryl  and 
We;  compre«»c«  it  strongly  into  a  crucible;  heats  it  in  a  blast- 
talces  it  out  a-i  soon  a^  it  i«  well  fosed  (otherwise  tbo  crucible 
If  wonld  be  attacked);  reduces  the  mass  to  tino  powder;  digests  it  in 
lydrocblorto  acid,  whereby  the  silica  is  separated  in  the  gelatinous  state; 
od  priKreeds  with  the  fiUratv  as  in  tbo  first  and  second  nietbuds,  Or  he 
dIvos  tbe  mixed  hydrates  of  glncina  and  nlutntna  (aim  cuutaining 
jftioxide  of  iron)  in  potash;  filters  from  tbo  oxide  of  iron;  slightly 
'iites  tbe  dltmle  with  hydro<-Llonc  acid;  precifiitatus  both  tbe 
til  ammonia;  washes  them  tbnrougbly;  dissolves  them  in  an 
-ilutlon  of  sulphurous  acid;  and  boils  the  clear  liquid  till  the 
:icid  is  expelled.  Tbe  sulphite  of  alumina  fiopanitc.t,  while  the 
llphiic  of  gluclna  retnuins  ditwolved^  and  timy  then,  after  filtration^  be 
Dipitated  Dy  aniraonia.  {Ann.C'him.  Phyii.  50,  371.) 

Propaiits,  Soft,  light,  very  bulky,  white  powder,  of  speciBo  gravity 
-967  (Kkeberg);  neither  hardening  nor  shrinking  by  beat;  fusible  only 
\  tbo  highest  temperatures  that  cau  be  produced.  (U.  Davy.)  TastttlesSi 
"     "1  ttrongly  Ut  the  tongue. 

Cslcotation,  acoor^ng  to  Aw«krj«w. 
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Decompotili<m.     At  a  white  heat  bj  potaasiiun ;  and  in  tbo  presence 
'  iron,  by  charcoal  also. 

Comi/inaiiont.  a.  With  water:  Hvdhate  OP  GtrciMJi.— Obtained 
by  precipitating  a  soluble  salt  of  glncina  by  an  alkali.  The  hydrate 
precipilated  by  ammonia  perfectly  rct-oiublea  the  hydrate  of  alumina 
while  moist,  but  is  reduced  tci  a  white  powder  when  dry.  When  strongly 
heated,  it  parte  with  \U  watery  without,  however,  becoming  incandescent. 
^Couut  Scbaffgotscb.) 
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Dried  st  100". 
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h.  With  acids,  fonuing  the  OLCciKX-BAtTs.— Gluciua  after  ignition 
dissolves  slowly  but  coTiipletoly  in  acids;  the  hydrate  dissolvtai  with  ease. 
Tbo  affinity  of  glncina  for  aeidb  is  less  powerful  than  that  of  the  alkalis, 
or  of  mai^'nesia  and  vttria;  but  tbe  hydrate  of  glm-inn,  when  boiled  with 
aminoiiiacnl  '^alts,  dccoinpoM^s  them  and  replaces  the  ammonia  in  the 
eolation.  (Berzellu:^.)  The  ealU  of  glncina  are  colourless,  uulcsa  the 
acid  itaolf  is  colonrc^l.  Most  of  them  are  Holuble  in  water.  Those 
which  aiewloblo  havo  a  ewoetisb,  rough  taste,  and  redden  litmus.     They 
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CLUCINLM  AKT>   POTASSll-M. 


Itcs  readily  in  Rolulion  of  (wtash :  bo  likewise  tlie  hyAnifi,  precipilatod 

a  i^niall  qiiantrly  of  jiotiu^h,  t^  Immeiliutcly  rcdissolvcd  on  ndding  an 

068  of  the  reagent.  (C.  Gtiit^lin.)     Cartiouate  of  glucioa  deposited  on 

ling  a  solution  of  that  salt  in  carbonate  of  potash  (C.  Gmclin)  or  in 

■honnte  of  amnioTiia  (Count  Scbatt):^t*fli)t  behaves  in  a  siiuilur manner. 

Qt  jfluc'iiia  precipitated  from  a  solutiun  in  potjidh  by  boiling,  and  then 

*ied.  Is  no  longer  dissolved  by  a  cold  solution  of  polUHh,  unless  it  be 

dissolve<l   in  an  acid  ami  reprecipitated  by  aniiiiunia.  (C.  Gtnelin.) 

earth,   when  Hi'parated   from  a  solution   In   potni^b  by  boiliiij?,    and 

len    thorou^'hly    washed  with  boilinja;  water,  is  readily  soluble  in  cold 

solution  ofpota«<b.  (Connt  Scbaftgotsch.) 

A  solution  of  g-liiciiiiL  ill   coTjwntratpd  cauBtic  pota*h  remains   clear 

boiling;  a  weaker  solution   deposite  a  portion  of  the  jjlucina  on 

iHng;  and  if  the  liquid  is  very  largely  diluted,  the  whole  of  the  gliicina 

sepiintted.   even  below  the  tioiling  point.   (C.  Gmelin.)     If  a  Holution 

somewhat  concentnited  cauf>tic  potaah  bccomea  turbid  after  continued 

iling,  an  addition  of  water  will  produce  a  precipitate;  when  the  liquid 

soniewhut  dilitle,  the   precipitation  by  boiling  ii)  almost  ooinplet^j :  but 

the  dilution  ie  carried  l»eyond  a  certain  point,  the  liquid  must  be  )K>ile<l 

a  considerable  time,   to  ofTcct  a  perfect  separation  of  the  glucino. 

!  earth  precipitated  by  boiling  is  but  very  slightly  redissolved  art  the 

luid  cools;  if,  however,  only  a  few  flakes  are  dejioriitt'd,  thoy  are  dis- 

•eJ  again  as  the  lii^uid  cools,  and  reappear  on  boiling;  and  this  eflect 

be  repeated  again  and    again.  (Count  Schaflgotsch.)     Acids   and 

iacal  iialtri  precipitate  the  glucina;  the  fonner,  bowcvor,  if  added 

dissolve  it  again. 

B.  Cakbonatg  op  Glicina  and  Pot,vsh. — Carbonate  of  ptuclna  is 
olved  by  a«  aipieoHH  *oluti<>Q  of  carbonate  of  pota«h.  But  glucina 
eipitutcri   from  iti;  solution    in  potaeb  by  boiling   (C.    Gmelin),  and 

kewi^e  i;fiiited  glucina  (Schaflgot6ch),  are  insoluble  in  rarbouate  of 
[^tasli.  The  holution  obtained  tiy  supersaturating  chbirlde  of  glucinuia 
ilh  carbonate  of  pota*.h,  deposits  less  glucina  on  boiling,  iu  proportion 

it  is  more  concentrated;  but  oven  when  largely  diluted.  It  does  not 
osit  the  wholo  of  the  earth.  The  pracipitnte,  after  thorough  washing — 
operation  attended  with  difficully,  because  the  precipitate  fills  op 
h«  pores  of  the  filter — consists  of  pure  hvdrato  of  glucina,  free  from 
Dtaah  and  carbonic  acid,  but  perfectly  soluble  in  cold  H>lution  of  ptitash; 

is  tlierofore  different  from  tho  hydrate  precipitated  from  a  solution  in 
rustic  potash  by  boiling.  (C.  Gmelin.)  The  liquid  mixed  with  a  modc- 
tte  quantity  of  any  acid  depusitu  carbonate  of  glucina. 

C.  SuiiMiATK  OP  Glucina  and  Potash, — When  an  aqneous  solution 
'  14  parts  (1  At.)  of  sulphate  of  potash,  and  IJ  i>arts  (rather  more  than 
AU)  of  cryst^iUixed  tinlphatc  of  glucina  is  evaporatoil  at  a  gentle  heat, 

he  double  salt  is  depo>«ited  In  iho  form  of  a  cryiiLallino  cruf<t.  The  excess 
'hulphale  of  glucina  is  removed  by  cold  water.  The  evaponitlon  most 
•■loppod  bef<jre  the  liquid  becomes  turbid;  or  else  the  double  f^lt  will 
be  dccotn}M>Ked,  and  the  whole  will  sididify  on  ciH>ling,  to  an  easily  itoluble 
mixture  of  the  two  simple  salts.  The  double  salt  dissolves  iu  water  very 
tilowly,  but  In  eonsidemble  quantity.  At  a  red  beat,  it  is  but  partially 
.decomposed,  so  that  water  dissolves  the  sulphate  of  iH)ta!>h,  together 
pitb  a  portion  of  the  sulphate  of  glucinn,  leaving  a  residue  of  puro  glu- 
^ua.  (Awdcjcw.) 


GLUCIKUU. 

iD^  soft  at  lOO"*;  vhon  strongly  Imted,  it  in  oonrerted  into  »  spoogj, 
sbining  mass,  no  longer  soluble  in  water.  (Bcrroliae.) 

c.  DU}iiphate. — Obtained  in  tho  j>ix>i>nratiuD  uf  tho  salt  a.    Soluble  in 
|Vat«r.  (Benceliua.) 

TriaulplMii.  Bvnelia*. 
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d.  Monotulphaif. — Olacina  ia  di&eolvcfl  in  excess  of  salphuriu  ocU, 
knd  the  exocK)  of  acid  removed  hy  evaporation  and  subsequent  wasbin;; 
with  alcohol.  (Bcrzclitis.)  The  crvKtaHiue  powder  tbua  obtained  b  di»> 
aolved  in  hot  water,  and  ^nelds,  on  coolinfr,  tolerably  targe,  hydrat«d,  squan- 
b«aed  octoliodroDs  iFu/.  2:j),  with  tho  IsttTal  eummits  slightly  traDcal«4; 
e  ;  e*  ^  122'  nearly.  The  crv-^tal.s  ctllurc^ico  at  a  tcniporaturo  above  40*; 
when  strongly  heated,  they  Io»c  water  and  ^woll  up  like  alam.  By  tgnitioi, 
the  whole  of  the  a^^id  is  driven  olJ",  partly  undeconipi>sed,  partly  rfs*lv«ii 
into  sulphurous  acid  and  oxygt^n  gaji.  Th')  residue  consiat^of  pure  glucint, 
which  nowev(>r  di.'solvefl  with  grvat  ditlicntty  in  aulphiiric  arid,  and  li 
almost  insoluble  in  hydrocliloric  acid.  (Awdcjew.)  The  salt  is  vctv  wsIb- 
bio  in  water;  tho  niomtiou  reddens  litmus,  auil,  when  concentnttou,  ia  of 
tho  con&lHtcarc  of  syrup.  (Derzrdiutt.)  On  evaporation,  the  salt  ia  (l«p*> 
sitod  as  a  cryBtolliDO  powder,  without  yielding  a  gumtny  mosa.  (Awdojev.) 
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Hydro-sulphocarbonato  of  potash  gives  ao  precipitate  with  cUori^ 
ofgluoiuum,  (Bcrzeliufi.) 


OLDCTNrU    AND   SbIBnIUM. 

A.  SelejcidbopOli'cimuu. — Formed  on  fusing  together  eoleniumaiii 
fflucinuni.     The  coDibinotion  is  ottondcd  with  vivtd  combtmtiou,  and  tho 

[  product  is  a  fused,  brittle  maas,  grey  and  cryj-taUino  on  tho  fractuitd 
sarfooc.  It  dissolves  itlowly  in  water,  without  however  andcrgoing  <*' 
compn^ittnn;  tho  snialion  fiuon  bocoincg  red  from  separation  uf  seWuiv 

iWJlilcr.) — Tho  double   solenido  of  hydrogen  and  ommutiium  givM  < 
cdi-coluurod  precipitate  with  ttolts  uf  gluciuuin.  (BerscUus.) 

B.  SBLrjrrri    op    GtrciNA.       u.    Monr^teUniU.  —  White    ioMlBUt 
JMVrder,  which  partj<  with  the  whole  of  its  acid  at  a  red  heat. 

&.  BudtnxU. — A  gummy  mftM,  soluble  ia  wator.  (BcrzeHus.) 
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GLrCINUX   AND   loDINB. 

loDTDG  OP  GLrcTNTTM. — Olncinam,  heated  in  vapour  of  iodine,  takes 
fire  and  yiel<b  a  sublimate  of  iodide  of  glacinum  in  oolonrlesB  needles, 
which  are  fnsible  and  very  volatile,  and  diseolve  in  vater  with  great  ele- 
Tfttion  of  temperature.  (W&hler.) 

Glucznuh  and  Bromine. 

Brohidb  of  Glitcinuu. — Glucinnm  bums  in  vapour  of  bromine  on 
the  application  of  gentle  heat,  forming  bromide  of  glucinum,  which  sub- 
limes in  long,  colourless,  fusible,  very  volatile  needles,  dissolving  in 
water  with  great  evolution  of  heat.  (Wohler.) 

Sydr€Ued  bromide  of  Glucinum,  or  ffydrohromcUe  of  Glucina.—A 
lolation  of  glucina  in  aqueous  hydrobromic  acid,  evaporated  to  a  small 
balk  and  left  to  itself  for  a  considerable  time,  yields  small  crystals,  ap- 
parently of  a  cubical  form,  very  deliquescent,  and  resolved  by  heat  into 
nydrobromic  acid  gas  and  glucina.  (Berthemot,  Ann.  Ckim.  Phys.  44, 
ZH.) 

Glucina  diffused  in  water  and  treated  with  excess  of  bromine,  is  dis- 
•olred  in  small  quantity,  but  does  not  form  a  bleaching  liquid — bromate 
ud  hydrobromate  of  glucina  being  the  only  products.  (Balard.) 

Glucincu  and  Chlorihb, 

Chloride  of  Glucinuh. — Glucinum  slightly  heated  in  chlorine  gas 
boms  with  a  brilliant  light,  and  forms  chloride  of  glucinum  which  sublimes 
in  a  crystalline  form.  (WShler.) — The  compound  may  be  formed  by  pass- 
ing dry  chlorine  gas  over  an  ignited  mixture  of  glucina  and  charcoal. 
(H.  Rose,  Pogg.  9,  39.)  Wohler  introduces  the  mixture  of  glucina  and 
charcoal  into  a  glass  tube,  and  this  again  into  a  tube  of  porcelain.  Bussy 
(/.  Chim.  Med.  4,  455)  ignites  a  mixture  of  glucina  with  sngar  and  starch 
m  a  covered  crucible,  and  exposes  the  carbonized  mass  to  the  action  of 
chlorine  in  a  red-hot  porcelain  tube.  As  the  glucina  frequently  contains 
sesquioxide  of  iron,  the  chloride  of  glucinum  becomes  contaminated  with 
sesquichloride  of  iron.  Bnssy  purifies  it  from  this  substance  by  distilla- 
tion in  a  glass  tube.  The  chloride  of  glucinum  sublimes,  and  adheres  to 
the  colder  parts  of  the  tube  in  silky  needles  and  flakes,  either  thickly 
mterwoven,  or  caked  together  in  a  dense  mass,  (Rose,  Wohler.)  At  a 
gentle  heat,  it  fuses  and  forms  a  brown  liquid,  which,  on  raising  the  tem- 
peratnre,  again  sublimes  in  colourless  needles.  (Rose.) — When  gently 
heated  with  potajssinm,  it  is  decomposed,  with  vivid  combustion.  (Wohler, 
Bossy.) 

Calcalation.  Awdejev. 

G  4-7     ....       11-72         13-28     —     11-74 

CI 35-4     ....       88-2S         86-72     —     88-26 

GCl  401     ....     100-00         10000     „     lOO'OO 

Hydrated  Chloride  of  Glucinum  or  IlydrocMorate  of  Glucina. — Chlo- 
ride of  glucinum  dissolves  in  water,  with  considerable  elevation  of  tempe- 
ratnre  and  a  hissing  noise;  it  also  deliquesces  yeTy  rapidly  in  the  air. 
{Boee,  Wdhler,  Bnssy.)     The  solution  is  ^most  perfectly  transparent,  the 
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chloride  dissolving  completely,  wiili  tUe  cxceptiou  of  the  portion  vhicb 
was  10  contact  with  the  glasa  tube  when  eoflene*!  b_v  Lent;  this  portion, 
when  dieted  in  water,  dcpii<>its  a  small  qimiitity  of  gtuoina  in  llakr*. 
(Awdejew.) — A  solution,  himilHr  in  iitl  reepect^,  is  uhtaincd  hv  dissulviog 
giucina  in  aqucouts  Uydrochloric  acid.  On  evaporation,  it  yioMdan  iiidi^ 
Xiiict  niaflti  uf  crystals  (\' anqnclin),  which,  according  to  Awdejcw,  co  ^~ 
of  GCI  +  4A<j.  At  a  red  heal,  they  part  wiih  hydrvcblorir  acid  and  , 
pure  glucina.  (Berzcliutc)  They  are  readily  di^olred  by  water  and  aleo- 
uoh  and  do  not(?)  deliqueseo  when  exposed  to  the  air.  (Vaui^aoJin.) 

W lien  a  8atitrateil  Holiition  of  glui'ina  in  liyilrocliluric  acid  in  cv»po- 
nite<I  to  dryness,  a  gumuiy  nias-s  remains,  containiiii»  4}!'lf?5  part*  (2  At) 
of  gliR-ina  and  .^Omsj  p:irt<(  (I  At.)  of  hypotbelicnlly  anhydrnun  muri- 
atic  acid.  A  still  mori?  ho^ic  cumpnund  is  precipitated  in  while  flakee  by 
boiling  nn  nijucoati  solution  of  the  above,  oillier  aJone  or  with  hydrato 
of  glucina, — or  on  mixing  tbo  cold  solution  with  a  quantity  uf  ammonia 
in»ufHi:ieDt  fur  cumpleto  saturation.  (Berzetias.) 


Oluczndu  and  Fluobiks. 
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FLUomnp.  op  GtrciNrM  and  HvDitopLrATE  dp  GLrctNA. — A  sol 
tion  of  glucina  in  aijueoua  bydrofluoric  acid  dries  up  to  a  coluurle«,  tnuu- 
parent,  gummy  ma»f,  which  retnaii]»<  clear  below  a  temperature  of  60*; 
gives  uff  water  at  IOC,  becoming  milk-white  and  then  swelling  up  Uke 
alum;  and  loses  part  of  its  acid  at  a  red  licat,  unlcu  all  the  water  biu 
been  previou!<ly  expdleil.  It  diwolrw  easily  in  water  after  being  heated, 
The  folntion  tn^tos  leas  sweet  than  tliat  of  any  other  salt  of  glnciu. 
Fluoride  of  glucinum  forms  double  aalts  with    the    alkalis.  (Berxcliui, 

'P<m- 1. 22.) 

GLt'CIKUM    A.SO   NlTHOOEX. 

A.  XiTiiATB  OP  Glcoika. — UDorystallimble.  Obtainoil  by  otibd- 
ration,  n«  a  tenacious  clastic  substance,  or  in  tbe  form  of  a  white  powder. 
ItA  taslc  U  very  rtwcet  at  fir^t,  but  aflcru-ards  a>(tringcnt.  It  fiuM 
readily,  fii'st  becoming  ba^ic.  aod  then  losing  the  whole  uf  its  acid.  Bolk 
water  and  ulcohul  dikeolve  it  with  great  eat^e;  it  is  likewiiM;  deliijaettenL 
(Vautiueliu.) 

B.  Cabbosatb  op  GLrciKA  a?jt>  Ammokia. — CarlKinato  of  glnciiu 
dt8t>otves  largely  in  an  a((UL>uuii  solution  of  carbonate  of  auintuuia 
Colourless  liquiil,  dccnnipo«eil  either  by  heat,  or  by  tlic  addition  of  as 

fftcid.  (V'aui|Uclin.)  The  hydrate  of  glucina  preripildte^l  by  amnioaii 
dinolvee  rtrv  ea^ilv  in  aqueouh  ^olutiou  of  curbouate  of  antnionla  (C 
Ouiolin);  but  ignitod  glucina,  even  when  digt-slcd  for  niuuth<  in  carbo- 
nate of  ammonia,  is  but  very  Fparinglv  disi^otvcd.  (Count  Scbaffgolvcii.) 
Glurina.  preclpitaled  by  lie:it  from  aM^lution  in  |>otub,  U  likewiae  ocarij 
ineutultle  tu  carbonate  of  ammonia.  ((.'.  Umcliu.^ 

Glvciiicii  ANti  Potassium. 

A.  Gti'nNA  ANti  PoTAsn. — Tbo  hydrate  thntwn  ilowti  fruni  a  «h 
uf  glucina  by  ammonia,  and  washed  cither  with  hot  or  cohl  wntcr,  dia- 


Dives  readily  in  solution  of  potai^li :  so  likewise  the  hydrate,  prccipitAied 
by  a  small  quantity  of  potnhh,  is  inimeirnilcly  rediasolvcd  on  aJtiing  an 
exccse  of  the  reagent.  (C.  Gnifilin.)  Carbonate  of  gludutt  deposittitl  on 
boiling  a  solution  of  tliat  a&lt  in  carbonate  of  jtainfih  (C.  Gnieiin)  or  in 
carbonate  of  aiiimonirt  (Count  Scbutlj^ot^di),  bi'liaves  in  a  similar  manner. 
But  glucina  prccipitjited  from  a  solution  in  potash  by  boiling,  and  then 
washed,  is  no  lunger  dist^olved  bv  a  cold  soluliou  uf  pnia-Hb,  nnless  it  be 
firsi  dissolved  in  an  acid  antl  i-eprcci  pita  ted  by  ainnioEiia.  (C.  Gniclln.) 
The  earth,  when  »t»paratcd  from  a  solution  in  potash  by  boiling,  and 
then  ihomughly  wa*rhcd  with  b'tiliog  wator,  is  readily  soluble  in  cold 
solution  of  potash.  (Count  Schaffgotsch.) 

A  solution  of  glucina  in  oonrentrGitcd  caustio  potash  remains  clear 
after  boiling:  a  weaker  Bolution  deposits  a  portion  of  the  glncina  on 
boiling;  and  if  the  liijuid  is  very  largely  diluted,  the  whole  of  the  glncina 
is  separated,  even  below  the  boiling  |Mutit,  i[C.  Gnieltn.)  If  a  tfolution 
hi  somewhat  concentrated  caustic  potneb  becomes  turbid  after  continued 
boiling,  an  addition  of  water  will  produce  a  precipitate;  when  the  liquid 
u  somewhat  dilute,  the  precipitation  by  boiling  is  almost  coinplet**:  but 
if  the  dilution  is  carried  beyond  a  certain  point,  the  liquid  must  he  boiled 
for  a  conc>i<lemb1e  time,  to  cSect  a  perfect  ffcparation  of  the  glucina. 
Tlic  earth  precipitated  by  boiling  ia  but  very  j-liglitly  redi.sHolved  as  ifie 
liquid  cooU;  if,  however,  only  a  few  flakoa  are  deposited,  they  arc  di«- 
eolved  again  as  the  liquid  conls,  and  reappear  on  boiling;  and  this  efl'ect 
may  be  re[iefited  iigsiln  an'l  again.  (Count  ScluingoUrh.)  Acid«  and 
tmmoniacal  aalt^  precipitate  the  glucina;  the  former,  however,  if  added 
in  excesf,  dissolve  it  again. 

B.  CAntKi>ATK  OP  Gldctn;^  and  Potarh. — Carbonate  of  glncina  is 
dissolved  by  an  aqueous  solutir>n  of  carbonate  of  potash.     But  glucina 

(ireripitateil  from  it«  Holution  in  potash  by  boiling  (C.  Gnii^Iinj,  and 
ikewise  ignited  glucina  (ScliaH'gotisch),  are  inw>luble  in  carbonate  of 
pol&sh.  The  solution  obtained  by  Kupcrsatu rating  chloride  of  glucinum 
with  cnrhonatc  of  potash,  deposits  less  glucina  on  boiling,  in  proportion 
ait  it  is  more  concentrated ;  but  even  when  largely  diluted,  it  doew  not 
deposit  the  whole  of  the  earth.  The  proelpitato,  after  thorough  wa-shing^ 
an  operation  attended  with  difficulty,  because  the  precipitate  lills  np 
Ibe  pores  of  the  filter — cocifipts  of  pnre  hydrate  of  glucina,  free  from 
potash  and  carbonic  acl<i,  hut  perfectly  siduljle  in  cold  solution  of  potash; 
It  is  therefore  different  from  the  hydrate  prccipitiited  from  a  aolution  in 
caustic  polnj-h  by  bulling.  (C.  Gmelin.)  The  liquid  mixed  with  a  mode- 
rate quantity  of  any  acid  deposits  carbonate  of  glucina. 

C.  Sulphate  of  Glucina  and  Potakh. — When  an  aqneoua  /solution 
of  14  part«  (I  At.)  of  Bulphate  of  pot:i6h,  and  i5  parttn  (nithcr  more  than 
1  AL)  of  cryjitallized  f-ulphate  of  glncina  is  evaporated  at  a  gentle  heat, 
the  double  salt  is  deposited  iu  the  form  of  a  crystalline  crust.  The  excess 
of  t^utpbate  of  glucina  is  removed  by  cold  uitlt-r.  The  ovapiiimllon  must 
be  stopite*!  before  tlio  liquid  becomes  turbid:  or  else  the  double  sail  will 
be  decomposed,  and  the  whole  will  Aolidlfy  on  cooling,  to  an  easily  soluble 
mixture  of  the  two  simple  suits.  The  double  salt  di&solves  In  wnter  very 
olowly,  bat  in  conBlderible  ([unntity.     At  a  red  beat,  it  is  but  pnrtiiilly 

^eeompoiicd,  so  that  water  di^oivcs  the  sulphate  of  potash,  together 
Kith  a  portion  of  the  sulphate  of  glucinu,  leaviug  a  residue  of  pure  glii- 
■uft.  (Awdejew.) 
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D.  FLvoniDB  OP  Glco^cuu  akd  PoTASSirH,  and  HroROPLUikTE  or 
Gi.t:cin.\  ani>   Fotasu. — 1.  On  tnixioj;  cliloride  of  glucinum  with  ' 

v(  fliioriile  of  potaRiiuiii,  a  gel&tinoui*  precipitate  la  formed;  and  when  \  

precipitate  is  dissolved  to  hot  water  and  tho  solution  cuoleJ,  the  aalt  b 
obtainud  in  suiaU  aoaly  crystals.  (BerzeUa^.) — 2.  A  oolutiun  of  glttciaa  in 
aqufous  hydrofluoric  aoid  mixed  willi  a  solution  of  flaoridc  of  potAssiaa, 
yields,  on  evaporation,  similar  scaly  crystolii,  whicb  may  be  purifipd  by 
roorystallization.  (Awdejcvr.)  TUe  crystals  are  aohydrous,  decrepitate  ia 
the  Ore,  and  diKsoIve  with  difficulty  in  water  (Awdejew);  much  nora 
freely  iu  liot  than  in  cold  water.  (Bcrxcliu-t.^  Gay-LwasuG  ds  Tk^nari 
originally  regarded  thi^  aalt  as  bydroQuatc  of  gincina. 
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Oldcikum  Ain>  Soi>nrM. 

A.  Glucina  akd  Soda.— 'Hydrate  uf  glucioa  dissolves  in  soluLiun 
of  oaosUo  oodft. 

B.  CAiinoNATB  OF  Gi,rciNA  AND  SoDA. — CarbuDat«  of  glocina  St- 
6o1to»i  iu  un  a({UO(>uK  Milutiun  uf  curhonato  of  muln.      100  ]iiLrL!!  uf  igtiilrtl 

I  glncina,  fused  for  an  hour  and  a  half  with  excels  of  dry  carbouate  of 
'  aoda,  do  not  cxpt-I  moru  than  from  ST3  to  &-53  part*  of  carbonio  acid  J 
on  the  uddition  of  water,  I  of  the  earth  reiuain*  undjasolve*! :  tho  portico 
which  iH  taken  up  \s  gradually  precipitated  by  tho  carbuutc  acid  of  tK* 
air.  (Count  SchafleotMh.)  Ik^|^l.'  the  blowpipe,  glucitm  behave*  wilk 
carbonate  of  Hoda,  borax,  and  phosphate  of  soda  and  auuaonia,  in  tho  i  ~ 
maimer  as  yttria.  (HerzcUu«.) 


GLrctNUM   AMD    LlTBItTK. 

Gluciua  is  but  vory  tUghlly  sulublo  iu  au  ujucona  loluiioii  of 
uaU)  uf  lithio.  (C.  G.  Omelin.) 

Glucluum  likowi»e  coiobiaca  with  irvu. 
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Chapter  XII. 

ALUMINUM. 


UsTggnf.     SiAriJtm,  1,  199,  212  and  229. 

Bergman :  De  confections  aluminis.     Optisc.  1,  279. 

Sdieele:  De  tilice,  argiUa  et  cUumine.     Opiuc.  2'67i  ^^  Orell.  iT.  Snict. 

8,  174. 
Theodore  Ton  Sanssure.     Alamina.    J.  Phya.  52,  290;  also  Scher.  J.  7, 

444. 
Clement  &  Desormes,  and  Th6nard  8c  Roard.     Alum.     Ann.  Chim,  57» 

327  and  59,  58,  also  JV.  Gehl.  2,  364. 
WSbler.     Alaminnm  and  Chloride  of  Aluminum.    Pogg.  11,  146. 
Liebig.     Aluminum  and  Alamina.     Ann.  Pharm.  17,  43. 


Alumiumf  Aluminium. 


ffutory.  Alum,  vhich  wae  probably  known  to  the  anoienta  (nnleo^ 
isdeed,  by  oZwn  they  understood  a  certain  kind  of  ritriol),  and,  till  the 
fifteenth  century,  was  brought  to  Europe  from  the  east,  was  regarded,  even 
io  the  times  of  the  Alchemists,  as  a  compound  of  sulphuric  acid  with  an 
euth.  Stahl  and  others  mistook  this  earth  for  lime;  GeofiVoy,  in  3728, 
pointed  out  its  existence  in  clay;  and  Marggraff,  ia  1754,  proved  it  to 
De  a  substance  having  a  separate  existence  and  peculiar  characters. 
Oerstedt  (Ferussac,  Bull.  d.  Sc.  Maikem.  ^c.  1826,  275)  showed  bow  to 
prepare  obluride  of  aluminum;  and  from  this  compound,  Wohler  suc- 
eeeded  in  eliminating  the  metal. 

Sources.  Next  to  silicium,  aluminum  is  the  most  abundant  of  tho 
light  metals.  It  is  found  as  ^uro  alumina,  hydrate  of  alumina,  sulphate, 
and  phosphate  (sometimes  mixed  with  other  sulphates  and  phosphates), 
as  silicAte  (either  alone  or  combined  with  other  silicates,  in  a  vast  number 
of  minerals),  and  as  mcUitate  of  alumina;  or  in  combination  with  glucina, 
magnesia,  oxide  of  zinc,  oxide  of  lead,  and  protoxide  of  iron;  also  aa 
double  fluoride  of  aluminum  and  sodium;  and  in  very  small  quantities 
in  plants,  but  not  in  animals. 

Preparation.  Eight  or  ten  globules  of  potassium,  of  the  size  of  peas 
and  free  from  naphtha  and  carbonaceous  matter,  are  placed  at  the  bottom 
of  a  porcelain  crucible,  and  upon  them  is  placed  an  equal  volume  of 
chloride  of  aluminum.  The  cover  is  then  fastened  down  with  a  wire, 
ud  the  crucible  heated  over  the  fiame  of  a  spirit-lamp,  gently  at  first,  but 
more  strongly  after  the  moss  has  become  red-kot.    ^otaeamm  «w.\2axk'ax'( 


Ckrovtt  ink' 

fifst  wiUi  ooJa  «v«i 

WiiitniBniiifaH:  iBtUscMCi,tW;kA>ale*tA)E»  fir*  o»caAtf 
A  tkkk  cla«  nW  «  a|<  ••  aank  whea  th«  eonbonv-"  "^ 
m^mm.    Am  iW  BMt  ilBwiBiM  mtm  loan  U>  mctalHe   Ivn. 
CBKyaae^  te  tW  air,  tW  fiaad  ■lAiag  it  ba*  ■■fiiiiimil  irldi  alooL 
h4t->-Sir  H.  D»nr  (6«ft.  37,  IW),  fcyf  ■"■MT  ^«pm  of  pola» 


gny  pattielM  uftmpannl  wm 


FrtfOf^ta.    Grer  povder,  resemUiDg  fioclT  dirtdcd  pUtinom, 
ahouBr  ti»-«U4e  poUu  bere  sbJ  tberv.     The  powiler  liktiwlm 
t»-wKte  ukJct  tW  baniislirr,  and   may   be   coinprv«»rxl  ia  an 
nortar  bto  brgv  Mmks»  haTtsg  the  nieUUic  lantra,  macb  «tri 
jrUnflSf  asd  apf«reiillj  lomewbat  ductile.     In  olose  vcsselB.  it 
fiue  on  expomre  to  the  heal  of  a  blast-furnace  cufficical  to  ii- 
but   bratHDca  darker  and  leas  oxidable.     Wben  ijIacm]    in 
powder  ax  a  cono^tor  between  a  pair  of  hydro-electrical   \- 
not  conduct  the  electricity.  (Wohler.)     After  fuaioa  into  a  i 
ducU  electricity.    (Tod  Thomsoo,  Phit.  Mag.  J.  t,  441.) 


m 


Compound*  of  Aluminum, 

AlUMINCH    AJ4D   OXTOBN. 

Alumixa,    AI'O*. 

\gf  of  AlumtHum,  Aliimitify  Thanfrde,  Attiunenir. — Poaad  ailn* 
Wrt  ftb»oittle\y  pttM,  TO  S(ii»pfc\r<,  Kw&j*  and  Corttsuimm, 


AlUMTNA. 

fbrtitation.  Aluminum  doos  not  cbange  in  dry  ah*;  bnt  when  boated 
t4  redoeas,  It  biirus  i^rii'litly  and  furms  white  aud  tolcrubly  hard  alumina; 
wlieu  bwtcd  in  oxy;^un  gas,  it  burua  with  a  brilliancy  which  the  eve  C41q 
■carceljr  eodurc,  aud  wilb  no  ^^reut  »,  dvgrco  of  heat,  that  the  alnDiina 
formetl  by  tlie  cuiuliustioii  is  [iarti«Ily  fused. — Almoiuuui  retjuas  its  polish 
nnder  cold  w  lukewarm  water;  but  near  the  boiling-jioint,  it  liberalea 
bydrunen  gas  very  slowly,  tliu  evolutiuu  of  gas  rootiauing  for  some  time 
^t«r  the  li4uid  has  cooled.  la  solution  of  poUmh,  eveu  when  very  diluto, 
ib  ditfoJves  very  readily,  libcntting  hydrogen  gas;  also  in  atjiieoui  ammo- 
oia,  which,  tinder  these  circuuiuUinccs,  dit»olves  an  extraordinarily  large 
((uaotiCy  of  the  alumioa  produced:  similarly,  in  dilute  hydrochloric  or 
«Dlphnric  acid.  Alaminum  Is  not  attacked  by  oold  conceutratcd  nitric 
«r  sulphuric  acid,  but  dissolves  rapidly  iu  hot  oil  of  vitriol,  with  evolution 
«f  fiulphtuuiu  acid.  (Wuhler.) 

I^yparatiou. — -1.  Ber>oliu«  precipiiates  a  hot  aolntion  of  alum  hnQ 
iron  with  excess  uf  c»rbonu,te  of  potash  or  soda,  and  digests  the 
precipitate  with  it  for  some  time,  iu  order  to  d^iOupoM  tho  basio  sul- 
phate of  alumiua  which  is  at  Hr«t  preoipitated.  He  then  washes  tho  pre- 
cipitate thoroughly  to  free  it  from  a^lbering  alkaline  carbonate;  diosulvea 
it  in  hydrochloric  acid;  fillers  the  Bnlution,  if  not  perfectly  clear;  pre- 
eipitatea  the  hydrate  of  ntumina  by  ammonia;  and  lazily,  igniica  it. — 
3.  BaohoU  (Jititfiif/e,  I.  T4)  precipiLalet)  the  alum  solution  with  excess  of 
(»r'ion:ito  of  eoda;  diasidves  the  w.i8hod  precipitate  in  hot  dilute  nitric 
Kill;  throw.s  duwn  the  hydrate  of  alumina  bv  a  second  ad<litlun  of  carho- 
ule  of  Boda;  and  igaitea  it,  after  thorough  wa^hiug  with  water. —  By 
pncipitatiog  alum  with  ammonia,  a  basic  Huljihate  of  alumina  is  obtainod. 
~-^.  Licbig  mixc!)  a  solution  of  alum,  free  front  all  traces  of  iron,  with 
Hccss  of  rliloride  of  hariura;  ovaporalcH  the  filtrate  to  dryness;  ignites 
tbsiwidae;  and  di'^t'olveji  nut  the  chlorideji  of  barium  and  potasaium  by 
Mtkna  of  water acidiihiled  with  hydrochloric  acid. — 4.  Gay-Lusaac  (Ann. 
(.'kiK.  Phiin.  ^,  1(1 1)  Vlocumposeu  ammonia-alum  by  ignition;  it  must 
Wwever  Ik?  perfectly  free  from  potash  alura. 

Propn'tiea.     The  sapphire,  ruby,  and  ooruodum  fonii  cryftala  belong- 
Ibs to  the  rhombohedral  Hv^tem.     Primitive  form:  a  rather  acute  rhom- 
WiedroD  (F.>.  151;  also  'Fig.  131,  132,  135,  137,  153,  and  other  forms); 
Hr  f»=  K6  '38';  r'  :  r'  or  r»  =  03'  22':  p  ;  r  or  r'  =  122^  50'.  (Hany.) 
'       ■io  gravity  of  tho  ruby  =  3;i31  (Briaaon);  of  the  sapphire  —  3502 
'1  ..lienbroek);  of  corundum  =  3-y44   (Molifi),    =  40U!)   (Broithaupt). 
Tlif  hardest  of  all  known  bodies,  except  the  diamond. — Artificially  pr*- 
pore*!  alumina  is  white,  and  after  cxpot<ure  to  a  low  red  heat,  becomes 
tflry  light  and  eoft  to  the  touch  (Buclmlz,  Liebig);  but  after  strong  iffui- 
lion  it  cnk^a  t«>getber,  emits  sparlcK  whvn  struck  with   steel,    and  is 
Hardly  to  Ik'  scratched  by  an   Kuglish  file.     Its  specific  gravity,  after 
being  strongly  heated,  is  et|n!il   to  4152,  at   4®  (SO-S*  F.J  in  vacuo. 
fItoTcr  \   l)uma«.'j — Both  artificially  preparetl  and  native  alumina  fuse 
•t  high  temperatures  more  readily  than  silica,  and  form  a  transparent 
Ll^UK. — Morveau  obtaineil  a  white  enamel  by  exposiug  artificially  pre- 
pared alumina  to  a  flame  fnl  with  oxygen  gas.     Sir  H.  D;ivy  fusfd  it 
in  the  circuit  of  a  very  powerful  voltaic  battery;  Slromeyer,  by  means  of 
MarcKt's  blowpipe;  Clarke  fused,  in  the  oxy-hydrog«n  blowpipe  flame, 
the  ruby  (which  HolidiHed  Iu  an  opai|ue  white  globule),  cru'uudum,  and  also 
artificially  prepared  alumina,  which  yichlod  a  yellow  transparent  glaaa^ 
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Gauilin  fused  artiftciaUy  prejiftred  alumina  (prepfured  by  the  foanfa 
mcttiod)  in  t}io  oxy-hydroi^'ea  flame,  and  obtainoJ  u  transparent  and  colour- 
Jc:^  bead  of  the  aiz«  v(  ti  bozel-nut,  and  buvin^  a  cavity  euulainin^  cr\>- 
tuMized  eoruudum.  The  fused  alumioa  which  remains  afurr  tho  ctimbn*- 
tion  of  aluminnm  ia  oxygon  gas  is  yeUowtsb,  and  cuts  glass.  ^WAhler.) 

Artificial  Jiuby.  First  jireparcd  by  Gaudin.  {Ann.  J*/iarm.  2^,  234; 
J.pr.t'kew.  12,  448.)  Tlioruugbly  washed  and  recently  precipilaM 
hydrate  of  alumina  is  spr^ail  upon  a  watcb-gbL&s,  to  about  the  tbicknei^ 
of  iho  back  of  a  knife,  and  moistened  with  a  drop  or  two  of  a  inodfr- 
rately  strong  solotion  of  bichroinale  of  potash.  Tbo  mas^,  after  iKiag 
wel  1  kneaded  together,  is  slowly  dried  by  ibo  heat  of  a  stove,  and  the  cmcki 
which  appear  arc  carefully  tilled  up  with  more  hydrate  of  alutniin. 
VTbea  llie  whole  !»  perfectly  dry,  a  pieco  about  an  inch  long  i^  hvld  by  k 
pair  of  tongii  in  tbo  oxy-hydrogen  blowtiipe  flame,  60  that  the  flame  msy 
pluy  upon  its  edge.  In  the  course  of  a  few  minutes,  IruD^t^KireDt  globolv 
appear,  of  tha  colour  of  ruby,  and  hard  enough  to  tK-nitch  ijuartt  Mid 
topaz.  (BiJttger,  Ann.  Pharm.  29,  f*j.)  GaudiD  uses  alumina  oblQin>^t 
by  igniting  ainmonia-ainra,  and  mixes  it  with  a  small  quantity  of  ox 
of  cliromium :  he  tftateu  that  artificial  ruby  haet  the  colour,  ' 
doniaitv.  and  cleavage  of  the  native  utiuoral,  (Co«/j.  EUner,  J.  [■ 

17,  175.). 

Alumina  ha^  neither  taste  nor  smell,  lis  powder,  moistened  with  a 
dilute  sutution  of  nitrate  of  cobalt,  and  strongly  ignited,  awumMa  brvi 
tifnl  blue  colour. 

Cklealation.  BeneliuB.  H.  Dtrjr. 

2AI 874     ....       53-31         653         66 

aO 24-0    ....      46-89        46'7        .  44 

Ai»o« 51-4   „.   10000      ~.      iooH      ~.     i«~ 

Dfctrmpimiion.  By  potassinm  at  a  white  hcftt.  By  carbon  io  t^ 
presence  of  iron. — It  ts  not  aflectcd  by  galvanic  electricity,  even  witk  Ui 
aid  of  mercury  (H.  Davy);  or  by  sulphide  of  carbon  at  a  red  baat 
(H.  Rohc.) 

Combinations,  a.  With  water. — Hyuratb  or  Alcuika.  «.  Mim- 
hydrate.— Fo\m A  native  as  7)uu;L>ore.— -Diaspore  has  the  form  of  a  Ifioi- 
lurcnl,  crystalline  granular  mans,  of  iipccific  gravity  =  3*43.  Hmu^  <■ 
a  glass  tube,  it  decrepitates  violently,  and  frunibles  into  small  wUMb 
brilliant  8cales,  which  evolve  water  when  more  strongly  benlad.  (Banr* 
lias.)  It  doe«  not  part  with  the  whole  of  iu  water  below  a  temprnttuf 
of  360°  (080'  F.);  consequently,  not  by  boiling  witti  oil  of  vilrwl- 
{Dufp6noy.)  It  is  not  diH.*K>lv-cd  by  boiling  hydrochloric  acid,  ubid* 
only  extracts  the  ferric  oxide  mechanically  mixed  wiUi  it.  (Hot*,  Z'^- 

18,  255;— Dufrt^noy,  J.  pr.  Cfuffn.   II,   129;— «ee  aUo  Childreo.  A**' 
PhilAj  146.) 

Diasport.  HevL 

Al«0»  51-4     ...     851     ...       W52 

HO„ 90     ...     14-9     .,.       U-4B 

AP0*»BO      60*4     ..„  1000     ....     100-00 

B.  Bihydrati of  Aluniuaf — Berthier  {Schu.  34,  454)  found  in  a  natif* 
hydrate  from  Bcuux,  and  Bucholz  found  in  the  hydrate  procipit^icd  fnfl 
nitrate  of  nlaminu  by  carbonate  of  soda,  72  per  cent,  of  alomioa  an^  ^^ 
uf  Mat  or. 
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irtiti  of  Alumina. — Found  native  ae  CtW«t(«. — .1.  Hydrochlo- 
rate  or  nitmte  of  alumina  is  preclpitutcil  b^  excess  of  ammonia,  aud  the 
gelatinous  precipitate  thoroughly  wa.shnfl  and  dried.  If  finlphate  of  alu- 
mina or  alum  is  nwil,  tbo  reisuUiiig  liydrato  Ja  contuminated  with  sul- 
phuric acid.  (Borzclius.) — Suussure  difitingulsbes  n  upougy  aud  a  gola- 
tinoufi  hydrate.  The  former  is  precipitated  from  concentrated  eolntiona 
of  alumina  by  caustic  ammonia  or  carbonato  of  ammonia,  and  dries  up 
after  washing,  to  an  opaciue  earthy  iuilss.  The  latter  is  precipitated  from 
dilate  aolutioTis;  and  yield.i,  on  drying,  a  translucent,  yellowish,  brittle 
moss,  with  eniooth  conchuidnl  fracture,  winch  does  not  adhere  to  tlio 
tongue,  or  fall  to  pieces  in  water.  Like  the  sjwngy  hydrate,  it  contains 
5D  per  cent,  of  water,  of  which  however  it  loses  only  4.3  jter  rent,  at  a 
red  heat,  and  4925  per  cent,  at  a  white  heat. — According  to  Berzclius'a 
supposition,  this  gelatinous  hydrate  titill  retaiua  a  portion  of  the  acid 
from  which  the  earth  has  been  precipitated,  and  i.**  therefore  a  basic  salt. 
— Licbig,  on  the  contrary,  found  the  following  reaulta:  When  a  con- 
centrali.^  solution  of  aluia  is  treated  with  aiiiiuouiu,  the  gelatinous  pre- 
eipitate  ii*  at  first  opaque;  but  by  continued  washing  for  rt  week^-dnring 
which  time  it  constantly  yields  sulphuric  acid  to  the  water — it  beconiea- 
more  and  more  transparent.  The  precipitate  obtained  from  a  dilute  solu- 
tion of  alum  is  tranitparent  from  the  first;  and  alter  being  wa-^bed  and 
ignited,  yields  a  horny,  dense  kind  of  alumina;  the  hydrate  precipitated 
troxa  chloride  of  aluminum  by  ammonia  behaves  iu  a  similar  manner. 
2.  AqueouH  solution  of  pnt&sh  (saturated  with  hydrate  of  alumina  and 
kept  iu  bottles  or  exposed  to  the  air,  deposits  a  diljicultly  eolablc  hydrate, 
which,  after  beiug  tborougliiy  washed,  is  i^uito  free  from  putasli.  (V. 
BonsdorflT.) 

Gibbsitc  is  atalactitic,  translucent,  Bbrous,  and  readily  dissolved  by 
acids. — The  hydrate  prepared  by  the  first  method  la  sometimes  a  white, 
opaque,  soft,  friable  mass,  somotimea  translucent  aud  coherent;  it  adheres 
to  the  tongue,  and  forms  a  stiff  f>asto  with  water.  It  is  only  when  con- 
taminated with  ferric  o.\ide,  that  it  emits  a  smell  of  clay  when  brt.'atbed 
upon.  At  a  red  lie^t,  it  parts  with  its  water,  undergoing  a  remarkable 
Doiitraction  of  volume.  It  is  very  solnblo  in  acids. — Tho  hydmto  prc- 
jiued  by  the  second  method  consists  of  small  crystalline  grains,  united 
into  a  crust  of  warty  or  luinj>y  form.  It  loiies  water  nt  a  reil  heaL  It 
ii  scarcely  soluble  in  cotd  sulpuuric,  hydrochloric,  or  nitric  acid,  and  is 
fpry  dowly  dissolved  by  boiling  hydrochloric  acid:  liot  sulphuric  acid, 

rever,  is  a  somewhat  better  solvent.  (Bousdorfl',  /*o^y.  27,  275.) 
Tomy.       Berselius.     Boiudorff. 
CalciiUtion.  Gibbwite.      Arlyf,  \.     Artif.  2. 

AI^O* -.... 61*4     ...       65-SC     ...       64-8     ...       63     ....       6535 

.1H0 27*0     ....       S4-44     ...       34-7     ....       35     ....       34«5 

H     AP0>,3H0 7B-4     ....     lOOOO    ....      995    ....     100    ...     lOOOO 

Ilt/drar^yUUe,  which  occurs  in  regular  six^ndcd  prisms,  is  also  a  hy- 
*lmte  of  alumina:  its  atomic  composition  is  not  yet  knowu.  (G.  Rose, 
Pogg.  48,  564;  50,  656.) 

6.  With  Acids,  forming  the  Salts  op  Aluni.va.  Alumina  shows  loss 
kffinity  fur  acids  than  any  of  the  earlhrj  hitherto  considered.  The  sap- 
|Jiire,  ruby,  ami  corundum  are  insoluble  in  aeids.  ( I.,  .'J8.)     Artilicially 

I  pored  alumina  likewise  dissolves  with  great  ditficulty  aftcx  \^^v,V.\V)U. 
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dnto  is,  however,  parttally  soluble  in  aqueous  carbonic  acid,  and  \s 
tin  8t-paratcd  in  the  form  of  pure  lijdrate,  on  wanning  the  solution  or 

KpOifiDg  it  to  the  air.  (Tli.  Saussure.) 

If    Mugpratt  timJg  that   the  pr^^cipitate  produced  by  carbonate  of 

omoniu  ID  a  Bolution  of  alum  la  rcaJly  a  carbonato  of  atuffitnn,  and  gives 

)it  foUoA'iog  analysis  of  it. 


3A1»0». 153 

SCO* 44 

WHO H4 

3A1-0",JC0MGH0      341 

^11.  J.  of  Chan.  Soc.  2,  216.)  T 


Calculation. 

Huf|H-att. 

44-80 

44*82 

12-91 

1219 

42'2S 

100-00 


AltnCIHVM  AUD  BOBOK. 

Borate  of  Alumika.  —  a.  ^Sejchorate,  Formed  by  precipitating  a 
blution  of  alum  with  bomx.  Wliitc  pearly  ucales,  soft  io  tho  touuli 
seudant);  very  sparingly  fiuluble  in  water. 

b.  Acid  bi/rute.     Melt^  iu  tbd  firo  to  a  glass;  ha^  an  astringent  taste. 


Alcmindm  asd  PnospnoRDs. 

A.  PoosrHiDE  OF  Aluminuu. — Aluminum  heated  to  redness  in 
frpour  of  phdfrpliurus,  couihinea  with  it,  productug  a  nUUer  viriil  iucan- 
Sioenoo,  and  lortning  .i);reylsb-btitck  powder,  wliich^  uuder  thu  burni&bor> 

-..jsuuies  a  metallic  luAtru  ami  dark  grey  cuiour;  it  saiells  of  (ihoaphuruUod 
lo^drugen,  and,  iu  cuutact  with  culd  water,  aiowly  evolves  thin  g&s  in 
tbe  n  on -spontaneously  iufluinmablo  fitate;  rauro  rapidly  in  hut  water. 
(Wuhler.) 

B.  Hvroriio.srniTE  or  Alumisa. — An  aqueous  eolation  of  bypophoe- 

boruus  and  fcuturuted  wilb  hydrate  uf  aluuiiua  in  the  cold,  and  evupo- 

ftt«d  in  vacuo  afler  filtration,  leaves  a  viscid  rfetidue,  which,  iu  a  cold 

tuiospbcrc   free  fruui   luulxturc,   dries    up  to  a  shining,  brittle,  gummy 

DOSS,  uf  cuuchoidaJ  fracture  and  nut  delique-sccnt.     Heittcd  in  a  rclurt, 

evolvi-8,  Urbt  :>pcinlanc[>uc<ly  inBauimable  and  then  nun-;<pontun>:uu!ily 
lAammablc  pbo^phurutttKt  bydrugon  gu4,  aud  leaves  a  reddish  Aubatanco 
Itind.  (H.  kusc,  Foffg.  12,  S6.) 

C.  PHosrniTn  op  Alcmina. — Foruicd  when  an  aqucoua  solution  of 
erchloride  of  phoapborua  neutralized  with  ammonia  is  precipitJited  by  a 
slutioD  of  alum. — As  long  as  the  quantity  of  the  Utter  i»  iu^utbricnt,  the 

^recipitate  disappears  agaiu  on  ubakmg  the  mixture;  ihc  tiltratc  aUo  yicldo 
a  copitiU;^  precipitate  when  boiled. — \V  liiie  powder,  which,  on  being  heated 
in  a  retort,  cvulvcs  hydrogen  gas  aud  vapour  uf  phosphorus,  aud  leaves 
s  colourless  residue.  (H.  Kose,  ■i*offff.  0,  9&.) 

D.  Obdinaky  PnosrnATE  of  Alumina. — a.  Vipftosp/iaU.  This 
ppears  to  be  the  constitution  of  7\trqtioiK  or  Knlciu,  irbicb,  according 

to  John's  analysis,  must  bo  regarded  as  2Al"0'',  P0*  +  5Aq,  coloured  by 
roxido  of  copper. 
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■B  fcywOClllMlff  MM  wri 

fAalc,  Iwfa^g  tk  nmnumiim  tAW; 

iiMW  «f  Ike  wstcT  an  dmca  oC  T 

AtmrSag  Ut  Bftnelnn  (Anm.  Oma.  J 
I9t\  fluriiie  of  aJuroiDain  really  cartas  ■■•tta«^M^^iaa«l'  IF^ 
«1dcfc   W  nffo^  «a   ■    coniMaad  cT  af«APCF.  aPQ^^itjui^. 
WmAm  Uimd  m  twrnit,  sod  Enloa^  (ffirfa  C9^  134)  ^enteoK 

CMJwiti  of  potwh  viibdnws  aB  Ar  p^pytiili  m^  6«a  t^  ^ 
^0-)Mip  Afsstwv,  utJ  tlkrvi«e  dnolres  k  pavotadTA*  aIomk,  ak^ 
ftMVWV,  inrW  >^B(hrowii  dow  ^  Jo^B^csifcaBic  aciJcHUn^ 
A- 1;— il  (YMqwIiB.  ^  nn.  Chim.  9€,  flj;  ^im.  Ctim.  J^^tUW 
kmmd,  on  (lie  contran-,  das  V^MaWte  •/^■na  ill 

Mir  itf  4*  iiiyirnc  and  being  reawwd,  na  tW  ImS«  t  ■ViiSr 

Wf—TWakjrmiiptot  very  litUc  pliaqilwiiu  mtU  tm  ammommm- 
SB.    h  vnmjr  dbrolred  by  <oliilion  of  pota^  aaJ  nm  niilBlal  ■  | 
^■BiW  &■«  Iw  tohition  b]r  lal-Dminoiiiac.     Liow-WBtor  ^tjtl-rifc 
oftaa*  "f""*'*  **•«  wbole  of  llie  pboephoric  acid  ja  (1m  farm  ^ 

aiaat  «f  »e,  *biUt  alomioa  remain*  in  solotion,  or  at  leul  la., 
I  a^  frMi  Ibe  precipiute  by  trcsiiny  it  iriib  .n  aJditioaal  m 
iCaaL  A  coJatiou  i.f  *«ilica  {KifKhViickti^firu)  tiiravs  dtm 
a  4«Me#aicaleof  alaiuinaandDotafeh.  IciiVine  all  lbe<  nil 

ria  A*  B^«d    (Fadif.)     Wbco  a  aolulion  of  the  aatt  ro  HH,   

ii  K  aixrJ  witli  UrUnc  aciil  tlien  ujUi  anmoDui  and  Iirdrochloiaurf 

iW  wUla  of  the  phoppboric  acid  is  prccipitatMl  in  thr  ' 

of  BtagMMa  acd  amiDoria.  wlilsi  all  the  alunwtm  i»h 
(Otta.)— TW  Mil  is  intolublo  in  water,  bat  disi.ohr9  in  aafl«» 
■c«r  «r  nine  and:  from  a  solution  in   (be  lalU-r.   whni  M«ti4 

M'T  af  \ml  scfuatM  a  portion  of  ibo  pboafihoric  acid  as  nbt^pkik 

gfkal    Fw^  Ail»-  «.   122.)      Nitmto  of  silver,   ud   „nrW  a^-^ 
.  llnva  down  yollow  trijiho^pbott*  of  vilrer. 
■  Tf/— Ordinary   diphiwpbale   of  »Ada  pr, 

I  •  fahrinwif  precipitate,  which  dricja  up  |o  a  w^«b  n-T- 

^         h>.  JBJilil'lt  ill  vater  and  tohition  of  fnl  ntnniQiiiacv  Wld^ 
.^w  wait  (iadviliiig  acetic  acid,    iriV/^/WTi),  and  br  caaalict^ril: 
W-*  jia^frr  Wale^  H  yield*  a  wbito  enuiucl 
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d.  Acid  photphaU. — Proporod  by  difisolving  a,  6,  or  e  in  phosphoric 
acicL — Leaves  a  gummy  residue  on  evaporalmn;  fuaes  to  a  clear  glassy 
deliquesces  in  tie  air.  (Fourcroy.) 

Pybopbosphate  of  Alttmina.  % — Prepared  by  prcfiiiitating  au 
Hqueous  Holution  of  sesqui chloride  of  alaminum  with  pyrophosphate  of 
eoda: 

2KVa*  +  3(2XoO,  PO"^  =  2(Ali03).  3PO«  +  6N«CI. 

Amorphonfi,  whtto  precipitate,  resembling  tbe  onlinary  hydrate  of  alumina, 
solable  in  niineral  acida  and  t«olution  of  pyrophosphate  of  mdji,  but  not 
ID  acetic  aeiil  (wbi<'h  di-stiDgaiehcs  it  from  the  ordinary  Met^quiphoaphate, 
AV'itl^itein,  lirpfrt,  (J3,  224).  Theaolution  iusnlphurousarid  water  i*  pre- 
cipitated in  an  amorphous  state  by  boiling.  Neutral  pyrophosphate  of 
alumina  ia  soluble  in  ammonia  and  potash:  but  the  salt,  when  di^^Holvcd 
in  hydroehloric  acid  and  precipitated  by  amiiiuiiia,  is  nut  re-dissolved  by 
eicew*  of  the  reagent;  a.  portion  of  phoniphoric  acid  however  remainH 
in  the  solution.  The  hydratcd  gait  contains  10  oquivalonts  of  water. 
(Schwarzenbergj  ^nn.  J'karm,  65,  2.) 

Calculntimi.  Sdnramnberg. 

ZW-CP - 102-8      ...       32-43     ....       3252 

3PO* 2U-2     ...       67-57     ..,.       67  48 


2Al-(y,  SPO' 


3i;-o 


100  00 
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METArnoepHATE  OP  Alumina. — Maddrell  (Mem.  Chim.  Soc.  3,  273) 
rr«|>arc8  this  »alt  by  di-ssolving  hydrate  of  alumina  in  excc^ss  of  aqueoiiti 
phosphoric  acid,  evftjioraling  to  ilrynes.<;,  and  heating  the  reNtiliie  to  31(1°. 
Wbilc,  anhydrouct  salt,  insolublo  in  water  and  concentrated  acidc. 

Calculation.  Madilrell. 

AFO' .51*4  ...   19-352  ....   19-392 

3l'()i   214-2  .     80-648  ....   80.fi0; 


Al=O^,3P0*  ....  265-6 
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99-99y 


Alumikcm  and  Sulphur. 

A.  ScLPnmi!  of  Alumimm.  —  Sulphur  may  be  diistilled  over  alu- 
ninum  without  cunibiuiiig  with  it;  but  when  thrown  upon  ignited 
ftlnmtnuni,  it  Is  absorbed  with  vivid  tncandegcence.  The  sulphide  is  a 
blftck,  Tttreficd  mass,  having  a  seuii-metullie  lustre,  and  assuming  an  iron- 
ercy  colour  under  the  burnisher.  It  ha«  a  pungent  taatc  like  tliut  of 
nyuroaulphuric  acid.  When  exposed  to  the  air,  it  graditnlJy  ttwclls  up, 
eniitling  hydrosulphuric  acid,  and  crumbling  to  a  giTVifih-wliite  jiowiler. 
Under  water,  it  is  quickly  resolved  into  hydrosulphunc  add  and  greyish- 
coloured  alumina.  (Woliler.) 

B.  Sulphite  OP  Alumina,  a.  Jfonosulphitt, — An  aqneotts  solution  of 
nlpharons  acid  is  saturated,  at  ordinary  teropeAtures,  with  hydrate  of  alu- 
mina, and  the  clear  litpiid  healed  to  atenqicratureof  74'  (165"  F.).  by  which 
means  the  earth  i»  precipitated  and  sulphuroui<  acid  pis  cvolTcd.  (Gouggins- 
perg,  Ann.  J'hai-m.  45,  132.)^ — -VS'hito  powder,  having  an  earthy,  sulphu- 
rous taate.  (Fourcroy  6t  Vauquelin.)-— It  ovolven  sulphurous  acid,  even 
8t  lOO^r  >>°^  when  ignited  for  n  i^hort  time,  leavce  a  residue  of  ^'(u:^'^ 
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D.  ScuvATV    or   AurvnTA.— «.  Tmo-/Mk»  SwipLaimt- 
eoBSMto  «f  ^AFO*.  iSO*  -i-  SOAq.     A  portioii  of  ikm  alawna  is  Wi 

i.  jr«aMd^dha«iL'— Poaa^  aatin  m  Ahmimite, —  Precipiuu«a 
■aafVMaaflMliMaf  Im^iuttiicf  alaathu  bf  unmobia;  after  «m 
aaA  dryia^  it  fanm  a  mila  powder.   (Berseliua.)      AlmaiailB 
•m^\m,  ijiBi|Bi,  ourtfcjr  bhil  aift  aail  lahiiiiiiil.  of  apeeUie  grmrilr  T 
■Blay>  IB  ajdiacUonc  aoio,  vatk.  parting  witb  all  Ju  acid  at  a  nd  T 
Cfiliii—iyii,  ^siahr.  19^  424.) 
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r.  /ViMi^^'rdEi  JUSpAoff/ — 1V»  aalt  waa  Aqad  depoeited  in  the  I 
ftf  a  eniM  oa  iW  tidM  af  a  fhn  veMel  ia  wUah  ditata  *«l|i&arfa  i 

p«Hoctly  Mitaratrd  with  li\-dnte  of  ahmiina  bad  hscfi  IetM  fv  i 
ymn.     V'nAtr  tb6  micrusoopc,  tt  ■ppraivd  to  r«m9ic4  of  a  naa> 
ammil,  tratitiparefit  ae<^<«.     WbcD  gontljr  her'         '     \-(dv«d  wall 
oa  iiruttioii,  Pulpburic  acid  irasgiv«n  offl     It  ^  M>le  in  m\ 

col<l  watpr.   in   30'H  partt  of  boUiag  vfttor,  and  doanl^^  ir^  < 
rocblvric  or  aithc  actd.  U^AMMMcif ,  Poffif.  49«  &M.) 
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ColculAtioo.  lUmmeUberg. 

AAPn^  ...^w....^-A,„.. 154-2     ....     26-39  ....     2667 

4SO* „ l&O-O     ....     27-39  ...     27-47 

30HO  .„ 270-0     ....     46-2«  ....     45*86 


M42     ....  100-00 


100  00 


When  moderately  diliile  laiilpliuric  ac'ul  is  satiirateil  by  cliges-tion  with 

ite  of  ainmina  and  filtered,  a  Ii()ni(l  in  obtained  (accordiog  to  Phillips, 

Shu.  Phil.  20, 2S0),  wbicli,  on  being  mixed  with  water,  becomps  turbid,  and 

Dotinuoa  for  rnany  niniitlis  to  de^K>Mt  ft  basic  saU.    This  ?alt,  after  drying, 

t  partly  opaque^  partly  trant-lucent  like  liom,  nuJ  ooDtains,  be-'iides  wuter, 

|62'9  pjirtti  (ratlier  more  than  4  At.)  of  sulphuric  a<.Md  combined  v>ith 

|^4'2  parts  (3  At.)  of  alumina.     The  liquid  mtei-ed  from  (his  precipitate 

s  nearly  the  »inic  conipoeilioii,  and  \a  chiiracterizcd  by  becoming  turbid 

often  us  it  is  heated,  an  appearance  wbtcb  Gay-Luiwac  {Ann.  Chim. 

fhy>.  21,  22:3)  attributed  to  tho  prcseuco  of  a  foreign  salt. 

d.  Sisufpnatt. — A  concentrated  Solution  of  tersnlpbate  of  alumina 
wanned  for  a  considerablo  time  with  roonosulpbale ;  filtered  hot; 
iporated  ttt  dryness  at  a  gentle  heat;  and  the  (nitnmy  niaes  whicb 
naius,  preaorvud  in  well-cloeed  ve-sseln.  In  moijil  air,  tbis  8ftU  is  decom- 
ed  and  becomes  opaque;  and  in  contact  with  water,  it  h  resolved  into 
^rsulphate  which  diesolvea,  and  monosulphatc  which  remains  behind. 
Uso  by  dij^cstinc  a  solution  of  the  tursulphate  with  carbonate  of  lime,  a 
liquid  is  oblaiDcd,  which  is  rendered  opaque,  either  by  boiling  or  by  dilu- 
^on  with  water;  hut  contains,  in  addition  to  tho  bisulpbuto  formed,  a 
Drtion  of  tcrsulphiile  of  aluraina  still  undecomposcil.  (Maus,  ^^'i/ff-  Hf 
D.)  The  same  ealt  (contaminated  with  3  per  cent,  of  sulphate  of  iron 
Du  coutaining  water)  la  foand  on  Moont  Ararat.  (GSbel,  HcAu:  60,  401.) 


Calcination. 

Al»0» »l-4    ....    3912 

2SCP  iWO    ..-    fiOM 


Maui. 

Arlif. 
39*4 
60-6 


Gobd. 

59-Bl 
6019 


t 


AP0»,2S0"  151-4    ....  lBO-00    ....    1000    ....    100-00 

both  analyses,  Uic  oombined  water  waa  diarc^arded. 

e.   Ter9ulph<xtc. — The  anhydrou.?  «alt  obtained  by  beating  the  crystal- 
lied  salt  is  a  spongy  maw,  of  i?|iecific  gravity  274  (KarAwm);  it  porta 
.rith  \\ii  acid  at  a  red  heat  without  futiiug,  and,  according  to  Mi'iihier, 
leave.-*  pure  alumina  when  ignited  in  a  current  of  hydrogen  gas, 

Witfi  !f<  atoms  of  voter. — Found  native,  composing  many  of  tho  ao- 
dled  Capillaiy  S^ihs  (ffaar-aalsc).  Prepared  on  the  laryw  Male,  conta- 
jinated  with  a  small  quantity  of  ainm,  for  rannufoctnring  pnrtKtses.  ^Mohr, 
Inn.  Pkarm.  34,  M5.)  Hydivte  of  ainmina  is  dtuolved  in  dilute  ealphurio 
;id — or,  according  to  De^cotlU.  ammonia  ulum  is  boiled  with  aqua  regia  till 
11  tho  ammonia  is  destroyed — and  the  liquid  evaporated  till  it  acquires  a 
/rupy  consi-sleuce. — The  native  sail  is  cr3f*tallinc  and  granular,  or  hae  a 
laralfel  fibrous  structure;  the  artificially  pn-pared  salt  exhibits  thin,  pearly, 
'fl  needles  and  lamime.  !'>om  a  solution  in  hvdrocblorie  acid  it  crys- 
..lllzoB  in  beaotiful  tabular  crystal*.  (Kane.)  Tlte  salt  is  permanent  in 
Jho  air,  and  has  a  rough  and  highly  acid  t.^^te;  M-hon  heate<l,  it  swells  up 
very  stronglv  and  loses  its  water  of  crystal  liJKttion;  it  is  eolublo  in  2  parta 
«r  cold  watOT,  bnt  scarcely  ai  all  in  alcohol.  (Qetzelius.) 
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AFO» 

51-4     ....     15-42 

1498 

15-16 

3SO> 

...-     1200     ...     35-99 

35-68 

35-31 

18HO 

1620     ....     48-59 

49-34 

48-H3 

3334 


100*00 


100-00 


100-00 


[For  accounts  of  the  natWe  salt,  vid.  BoosfiiDgaolt  (Ann.  Chim.  Phjfs.  SO, 
10(1;  52,  348);  II.  Roso  {Poff^,  27,  317);  MUl  (A*.  Quart.  J.  of  ScZ, 


382);  RammeUberg  {J'offg.  43,  130  and  399).] 


ALDMmtTM    AND  SELEKTCir. 
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A.  Sflempe  op  Ai.iiMiNt'M. — Aluminum  heated  to  redness  with  mI 
niuni  becomes  inctin descent  and  unites  with  the  selooiuin,  fomun^  a  bl 
powder,  vliicb  uctjuircH  a  durk  iiiflallic  lustre  by  pressure;  emits  in 
odour  of  seleniuretted  hydrogen  when  oxpo.c(Kl  to  the  &ir;  and  rspidiv 
evolves  that  gas  when  immersed  Jn  vatcr,  the  water  soon  becoming  rod 
from  separatiuD  of  eelemum. 

B.  Hydroselenitb  op  Alttmtka.— An  aqueous  solution  of  brdmeele- 
Dtte  uf  potash  produces  with  the  saltR  uf  alumina  a  II eeh -co loured  precipi* 
tate,  which  gives  off  selenium  at  a  red  beat.  (Bcrxeliuft.) 

C.  Selenitb  of  Alumina. — a.  TerKlenite. — Precipitated  on  addiog 
selenite  of  potash  to  a  j>crfertly  neutral  aulution  of  chloride  of  alumiuan 
or  of  alum.  White  powder,  losiog,  when  ignited,  first  water,  and  thsn 
the  whole  of  its  acid; — insoluble  iu  water. 
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h.  Sex-9elaiiU. — By  dissolving  the  salt  a,  or  the  hydrate  of  alanuM 
in  aijueoua  solution  of  selcniouR  acid,  and  cvujionUing.  Cojnurlevs,  tnias- 
parcDt.  gummy  mass,  having  a  rough  taste,  and  easily  soluble  in  water. 
(Oerxelius.) 

D.    TBR-ftELE^fiATB  OF  AtrMiVA. — Similar  in  ita  bcbaTiunr  to  the 
Bulf^nric  acid  salt,  and  yieldinfr,  under  the  same  circumslancM,  enir^ 
*  epcnding  baeic-«alts.  (Berzclius,  Lthrh.  4,  341.) 

Aliiminom  it  not  olfected  by  ignition  in  vapour  of  iudioe.  (WiSUar.) 


Aluminum  and  Bromine. 


A.  Bromide  of  Aluxixcm. — Bromine  vapour  passed  over  on  igmtnl 
mixture  of  alumina  and  charcoal,  furms  bromide  of  aluminum;  «rat*rdi*- 
solvrn  nut  hydrubruniate  of  itluniina.  (Lowig.) 

Ifi/ilrittetl  Bmmidf  of  Aluminum  or  Jii/itrobmmatf  of  Alttmi$M.^A 
•olutiou  of  hydrate  of  alumioa  in  aqueous  hydrofaromio  toid  yitldi » 


CHLORIDE  OV  ALUMINUM.  SIS 

Bass  of  neetUes  cryetalliKed  togellier  in  tofts.  Tlie  salt  1ia«  a  styptic  taste; 
reddens  litmus  feebly;  highly  deliquescent;  resolved  by  heat  into  hydro- 
bromic  acid  ^aa  and  alumina;  very  soluble  in  water  and  alcobol,  (Liiwig, 
Bertbomot,  Ann,  Chim.  Phys.  44,  394.) 

B.  BnoMATB  OF  Alumina. — A  solotion  of  the  hydrate  in  the  aqueous 
acid,  concentrated  under  tlie  evapuratiug  receiver,  leaves  a  toujrb,  trans- 
parent ma£S  which  contains  no  crystals,  and  when  exposed  to  tho  air^ 
dcliqacscefl  to  a  thin  liquid.  (Rammclsbcrg,  Pogg.  55,  63.) 


ALtTMINUM   A»D   CsiORIKE. 


^m    A.  Chu)RIDg  of  Alitutnum. — Alnminam  heated  to  reduess  in  a 
current  of  chlorine  ^a  takes  fire,  and  is  converted  into  chloride  of  alomi- 

Inum,  which  sublimes.  (Wiihler.)— Dry  chlorine  gua  is  paiwcd  over  alumina 
mixed  with  powdered  charcoal  and  ignited  in  a  porcelain  tube.  (Oerstedt.) 
— Wiihler  precipitates  the  hydrate  from  a  hot  solution  of  alumina  with 
carlmnate  of  potUBh;  mixes  it,  after  being"  thoroughly  washed  and  dried, 

(with  powdered  charcoal,  sugar,  and  oil,  to  the  consietenco  nf  a  thick 
liftste;  ignites  this  paste  in  a  covered  crucible;  and  introduces  the  cnrbf>- 
nized  roa^s,  while  Btill  hot,  into  a  porcelain  tubE^.  Tn  one  end  of  this  tube 
is  attache^i  a  chloride  of  calcium  tube  through  which  the  chlorine  passes; 
at  the  other,  a  small  tuhutated  ghiss  globe  with  a  tube  for  the  escaiic  of 
pLM.  As  soon  as  the  apparatus  is  filled  with  chlorine,  the  porcelain 
tube  and  its  contents  arc  ignited,  and  the  chloride  of  aluniiuuni  carried 
doiig  by  the  carbonic  oxide  gnc,  condenses,  jtartly  in  the  farm  of  powrlcr 
in  ibe  gb)be,  and  partly  as  a  Folid  ninps  at  tlie  extremity  of  the  porcelain 
tube,  which  is  often  ^tupped  up  by  it.  If  the  hydrate,  thrown  down  by 
carbonate  of  pot^it^b  from  alum,  is  nut  submitted  to  long  continued  wamh- 
ing,  sulphate  of  potnah  remains  mixed  with  it — and,  during  the  ignition 
with  charcoal  and  chlorine,  gives  rise  to  the  fonration  of  sulphide  of 
potassium,  and  subsequently  of  chloride  of  tjulphur.  which  inixe«  with  the 
I  chloride  of  aluminum.  On  this  account,  Liebig  precipitates  a  solution  of 
alum  free  from  iron  by  a  slight  excess  of  ehluride  of  nariuni;  evaporate:; 
the  filtrate  to  the  tliickucss  of  syrup — from  which,  on  couling,  the  chloride.') 
of  potassium  and  of  barium  crystallize  out  completely;  decants  the  solu- 
tion from  the  cryftals;  mixes  it  with  pounded  sugar  or  starch,  amounting 
to  oDe-Hfth  of  the  weight  of  the  alum  employed;  aud  ignites  the  whole  in 
a  covered  crucible:  by  this  process,  an  intimate  mixture  of  pure  alumina 
and  charcoal  is  obtained.  Tins  mixture  is  introduced  into  a  tube  of  hard 
glass  from  2  to  2^  feet  lung  and  G  lines  in  diameter,  one  end  of  which  is 
connected  by  roeanft  of  a  cork  with  a  tubulated  receiver  fitted  with  an 
open  piece  of  barometer  tube,  to  allow  the  carbonic  oxide  gas  to  eeeape. 
As  the  chlorine  must  be  perfectly  dry,  l.iebig  pa^ites  it  from  the  generator 
thmugli  a  Woulfe's  tiottle  containing  oil  of  vitriol,  by  which  means  also, 
ly  ob8cr\-ing  the  rapidity  with  which  the  bnb!>lca  of  gas  succeed  each 
other,  the  rate  of  evolution  of  the  chlorine  may  he  observed  and  regu* 
lated.  As  soon  as  the  air  is  entirety  expelled  by  the  chlorine,  the  tube 
is  heated  to  roducsti;  and  nhen  all  appearance  of  moisture  has  ceased,  the 
receiver  id  attached  to  the  tube.  A  snmll  quantity  of  Ujc  cliloride  of 
aluminum  collects  in  the  receiver  in  the  form  of  a  ligbi,  btilky  pcwder; 
the  greater  portion  however  condenses  in  the  cold  extremity  of  the  tube 
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At  the  end  of  the  operation,  tliis  mass  is  detacbed  from  the  tube  by  mowis 
of  tt  strong  iron  wire,  and,  togetlicr  with  tJio  linclv  divided  cblowe  in  th« 
receiver,  put  into  a  small  retort  and  paritied  bjr  cfistilifttion;  thp  suhlimed 
chloride  dqiosita  itself  In  itio  no<'k  of  tlie  retort.  (Uebig.)  Pale  greenish 
yellow  (Wuhler);  lemoncoloured,  waxy  uia^a  (Licblj;);  iran*;|»areul,  and 
of  8  crystalline  texture,  resembling  tnlc.  Melta  when  bt-nted  under  ftick- 
oil,  without  however  dissolving,  and  fonns  a  hrowniph-red  liquid.  (Wftb- 
ler.)  FusiMc  in  Inrgemftssm;  a  ftmall  qoantity  imraediatelv  ev»fK»r«lea 
on  the  appiiL-ation  of  heat;  boils. ftt  180 — 185  {USB' — 3«5'  P.).  (Uebiy) 
Fumes  slijrhtly  in  ihe  air  and  ^mella  of  hydroohloric  arid.  (Wohh*r.)  De- 
composed by  potassium  at  a  tonijierature  much  below  redness,  the  aolion 
being  attended  with  brlllianl  incandescence  and  prujecUuu  of  part  of  the 
ingredientj).  Heated  with  potan^^ium  under  rock-ni),  no  roaciton  tokcK 
place.  (Wiihler.)  By  distilling  chloride  of  aluminum  with  anhydroiw 
fiulphuric  noid,  anlphurons  acid  and  chlorine  aro  set  (ttey  abd  sulphate  of 
alutuina  is  left  behind.  (H.  Rose.) 

AfCP  +  6S0*  =  AI"0»,  3S0»  *■  380=  +  3CL 


Calnilatiflfi. 
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Uydrated  CMofid^  of  Aluminttm  or  TA'-hydrofkloraie  (f  Alnmina.^ 
Chloride  of  aluminam  rapidly  dellifucscos  in  the  air,  furmiog  iranstiareai 
drops,  and  diduolves  in  water  with  a  hit{»ing  noim  and  evolution  of  hrtt; 
the  solution  ia  tranitparcnt.  (Wohler.) — A  einiilnr  nolution  i^  obtained  W 
Bfttorattng  hydrochloric  sold  willi  hydrate  of  alumina.  The  solation  IcA 
to  oraporato  in  a  u-arm  aiid  very  <lry  atmosphere,  yields  reguhu-  mi-uM 
pritims  with  the  tci-niinal  iacva  of  a  rfaumbohcdronf  the  angles  of  vbxA 
measure  about  19H'  (/'v/-  U6).  The  crystals  do  nnt  elHuresoe  in  tht 
evapomling  rcct'iver  <>ver  oil  of  vitriol.  They  do  not  melt  when  bcatod, 
Lot  evolve  water  and  hydrochloric  acid,  leaving  21-606  percent  of  alamiM 
in  tbe  fnrm  uf  tlie  cryi-tul.  In  an  ordinary  atmoHtdierB,  lhe_v  didi<{Ui 
with  great  rapidity.  (Uonsdortf,  J*offff.  27, 279.)  The  salt  ia  recy 
ia  waler  and  alcohol 


Cryxlalliznl. 
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APCP+l«A«i 241-6       100-00  241-e     ....     lOUOO 

B.  HyDKATRD    CllLORlDK    OP    ALt-niNI'M    AND    AtTTtTTXA,     Of    Bi^tT 

HTUKOcnLuftATic  OP  Ali'mina. — Wheti  an  aqnoons  etolntion  cf  cMortde 
of  nlnminuin  i«  mixed  with  a  quantity  of  aaiinonia  not  «iiffic»rni  to  •©tn- 
rale  it  complctciv,  a  precipitate  is  formed,  which.  wb«*n  •br^wTi  rtn  a  filter 
■nd  waahed,  gradually  becomes  tran^luivut,   part  fn  tW 

water,  and  stops  up  the  pores  of  the  filter.     Ai^  r  jKves  tbA 

■all  and  separates  hydrate  of  alumina.  (Upnu>Iiu«.) 

Hydrate  of  alumina  does  nnt  dimoh'e  in  water  through  vbidi  rlilarfa* 
b  pHMd.  (Qrourelle.)   According  to  Cbenevix,  howofvr,  il  dotu  dlMohrii 

C.  Chloratk  dp  ALtMi:cA. — A  solution  of  the  double  fluoride  of 
stlicinm  and  aluminum  iii  ptveipitated  with  a  boiling  Botaratod  aolaiioB 


FLUORIDB  OF  iaUMlNUM. 


8iy 


_-»to  of  potmsli  lu  equivalent  proportions,  thea  Bltered.  aoU  evapo- 
I  to  a  small  hulk. — It  (Irtooalcfj  very  KllKlitly  on  tailed  cbftrcoa), 
~ciiif{  a  violet-coloured  ^incj — deliquescent,  (ncrzclitis.) 

D.  pRRcnuiRATB  OF    AiTTMiNA. — Percliloric   acid    Batarated    wiib 
r«lrat«  of  alumiua  yields,  nu  evuporation,  an  uncryatalUzable  ealt  wliich 
Ueue  litmus,  deliquudces  in  the  lor,  audiM  uolublb  iu  alculiul.  (SeruUa% 
Chin.  /'Ay*.  46.  304.) 

B.  Pnospiirnr.TTED  Hyi>bo«kn  with  CrrLontDE  op  Alitminuw.— 

itloridu  of   almuiiium  absorbs   phosphurrltcd  liyilrogen  jr^w  biit  very 

Tiwly  ill  the  cold;  after  five  hourtf,  the  compourid  contains  (iiily  3'G7  per 

^Til.  of  plmspliu retted  liydro;;cti.     If.  liuwever,  it  bo  subsequcDtly  lieat«d 

ti  mjiid  current  of  the  same  g^s  till  it  gradually  sublimes,  tao  phoa- 

liaretleii  liydm^^n  i(<  absnrbod  more  abundautly,  wiltiout  de(!ompft!*ition, 

Id   the  compound   eublinies  completely  and  is  dept>dited   in  cry^ilals. 

^Tliese  crii'Mtals  ilissohe  in  vrater  with  crolutioa  of  nnn-spnntaneoiiuly 

BuminabU-  i>hi>»<]>hiirotted  hydrogen,  and  yield  a  solution  ctf  chloridu  of 

atnutn.     When  lari^'er  quantities  arc  used,  spontaneously  inflammablo 

is  likawiae  evolved:  amnioiiia  liberates  ouly  the  latter.  (U.  Rose, 

ffff.  24,  295.) 

CrystaUiicd.  11.  Rose. 

8APCP - 400-»    ..-      »200        ....  Bl-:iO 

PH"  84-4      »        7-0I       v..  8-« 


PH^SAFCl* 43&-2 


100-00 


100-00 


F.  llTDROsrLPnATB  OP  CuLOBipB  OP  Alvminuu. — Chloride  of  alu- 

nam  has  no  action  upon  bydrofiulphurtc  acid  gaja  at  ordinrirv  tempera- 

ee. — To  form  the  conipoui;d,  chloride  of  aluminum  is  subltmeU  in  a 

kU  retort,  while  a  r«pi<[  current  of  dry  hydrosiilphuric  atid  is  paesc^l 

eh  the  tubular  u[veniug;  the  excess  of  that  guB  iij  afterwards  expelled 

brrent  of  dry  hydrugcrt.    The  cowpeund  sublimes  in  the  neck  uf  the 

J  partly  in  tran«paretit,  pearly  t-ryslals,  partly  in  tho  rf>rm  of  a 

^brittle  niB«s,  whii'li  becomes  whit*;  after  fusion. — Sublimcji  in  a  [.'lass 

l^it  evolveti  a  poiiioa  of  tbe  hydrosulphitric  acid  amounting  to  abnut 

I  40  times  iU  own  volume-     In  water  it  is  nonvertcd,  with  consider- 

3*Tist'  ui  tomiMjrature  and  evolution  of  h^-drosulphuric  acid,  into  a  eolu- 

on  of  chloride  of  aluminum,  rendered  tnrbid  by  tho  presence  of  sulphur.    It 

diquesces  rapiJIy  in  the  air,  with  coutinuod exhalation  of  hyJro6id]thuiio 

tnd.     With   ammonia,   it  yields  hydrochlorato   and    hydroijulphate  of 

Bonia,  while  hydrate  of  alumina  in  separated,  (Woblor.) 

ALDUiNrH  AKO  Fluori»b. 

A.  Hybiiited  TLroRiDE  OP  ALrxirxrM  or  TrR-nvTiBorLrATn  of 
AiTMiKA. — A  eolution  of  hydnite  of  alumina  in  aqueous  hydroSuoria 

vic'lds,  on  evaporation,  first  a  syrup,  anil  «ub.'*e<jnently  a  trancpareut, 
lis,  ^uramy  mass,  easily  detached  from  the  vessel  by  water.  By  iijni- 
lion  it  lit  couverterl  into  salt  B,  with  loss  of  hydroflnoric  anid.  It  \a 
steless,  and  di.<isolvcs  slowly  in  cold,  but  more  rnpidly  in  hot  water. 
be  solution  nttncke  the  glass  refiscl  containing  it.  The  nalt  forms  double 
nu  with  the  fluorides  of  zinc,  oickcl.  and  copper.  (BcrxcliuA,  J*Offff. 
,23.) 

B.  FinontDF.  OF  AtUHiNDM  wirn  Alitmika. — Remainrt  in  the  nnhy- 
aw  slate  on  igniting  A^  and  is  not  further  decompoete^l  at  u  higher 
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C  CAxaeeuTm  or  Aunrau  ajcd  AMwnaniL.     a.  WWa 

with  new  •!  cirfciiatiu  of  smmowivIImi 

I  far  aaae  tiae  «  tW  aalntiaa,  k  IomI  »1 
acid.  Wt  ta  ntaa  a  pofden  «f  1^ 

,wlMhii»<teatiwlyfiyri'"^*»*»  at  *  tMjiMilan  rfl 
r,  Ajy.  9St  93C) 

A.  WWa  •  wtMiia  rf  ■!—  a  ■■|iiinlaiiliii1  wuh  eoa« 

'hMBto  af  MBoaii^  a  hmU  ^Matiyy  tC  the  alaauaa  4aaah«  a 
^aia  tkiava  4a«B  h  fcwtwg  Ife  Iif«»l,  bat  not  «o  dilatsacat^ 
watcc  (Oawfa) 


P  Srumfcwor  AirmntA  *5»  AmioxiA. — Ji  

lit*.  tbMffh  rairfr.  (Snaawror.  5fArr.  «».  260;  HhaufcH  It ^ 

,nU#m.  13.  «19.>—iVip>nlM<i.     Sa^fcala  mt  al^ua^  w  &«  m^ 
ttJr  1     frw  ill  I'llM,  Ugwite  MiMliiiag  faoo-pTrit^-.    •.rs«r«Atf. 


AMMONIA-ALUM.  ^^P^  319 

laroinoua  miaeral  penetrateil  witb  vciau  of  sulpbiJe  of  iron.    These  mino- 

Us  are  either  disinteL:nittMi  by  exposure  to  tbe  air,  or  roasted,  or  slowly 

iirnt;  the  sulpliato  of  alumina  thus  formcil,  toircther  with  the  ferrotu 

aud  ferric  sulphates,  is  eitracled  by  JiycstioH  in  water — anJ,  if  necessary, 

Mbe  greater  part  of  the  ferrous  eulpbate  separated  by  evaporation  and  crys- 
liUization;  and  the  diaulphato  of  forrie  oxJde,  which  is  formed  and  pro- 
tpitate<l  by  exposure  to  the  uir,  removed  by  subsidence  and  decuutation. 
ft.    — Or  2.  By  treating  clay  witb  sulphuric  acid. — A  solution  of  sulphate 
of  alumina  having  been  thus  obtained,  it  itt  evaporated  down  to  a  certain 
jxjint,  and  tlicu  mixed  witb  dccomptrain^  urine  (wbicb  cuutuin»  ammo- 
liacal  MilUi):  the  ammonia-alum  then  separates,  and  may  be  purified  by 
Bpcated  solution  and  rocry^lallitation.     If  the  two  liquids  arc  mixed  in 
be  cold,  tbe  salt  is  deposited  in  the  form  of  Alum-nifai  {Alauuimhi). — 
lie  iron  cfintained  in  the  salt  amonntinj^  at  most  to  0'001,an(l  often  only 
I  0*000.)  l^f  the  wbole — ib  separated  by  diasolvinjr  the  salt  unco  or  twice 
,  a  amall  quantity  of  hot  water,  filtering,  cryatallizini,',  and  then  waabing 
he  crystals  with  cold  water.    Tbe  presence  of  iron  in  tbe  alum  is  detected 
'  snperaiituratin^  tlie  aqueous  solution  with  pot:ii<b.     The  alumina  dia- 
plves,  and  tlic  nxido  of  iron  is  left  au  an  iusoltible  residue. 

Crystallizes  in  combination  with  water  in  tniujjpareiit  colourless  crys- 
i  belonging  to  tbe  regular  jiystem,  genenilly  in  octobedrooa  {/'*?•  '»  2, 
,  5,  6.  9,  and  11  j;  i<pecific  gnivity,   I62ti,  (Kopp.)     Tbe  crystals  have 
f  ooncliuidal  fnicture;  a  sour-sweet,  rough  taste;  and  redden  litmus. 

Cryvtal  Luted.  KiR'auIt.  Korcbhainnier. 

>'H'.._„ 17*0     ....         375 

Al^O"  51-*     ...       11-34       ....         11*906         ....  11*24 

4SO«    _....     lflO-0     ....       :i5*29       .  .         36-042         ....  3A-90 

25HO 22a'a     ....       49*62 

1&3*4      ...     100*00 

(XH*0,SO')  +  (Ara',  3SO^)-|-24Aq.;  or,  according  to  Kane,  (HO. 
<>,  HAd  +  eAq)-i-APO',  3S0'+18Aq. 

When  heated,  it  loses  water,  swells  up,  and  forms  a  porous  "pougy 
»,  sometimes  callod  Ilurnl  alum,  Ahtmrti  ustum.     After  strong  ignition 
leaves  a  re.<iidue  of  pure  alumina.     Cold  water  dissolves  it  sparingly; 
bot  M-atcr  niiicb  more  readily. 

Ba*ic  Ammonui-alum. — a.  When  a  cold  solution  of  ammoniu-nlnm  is 
nixed   with  aitimonia  till   the   precipitate  is   no  longer  re-rliss^olved  on 
akiug  tbe  liquid,  tbe  solution  is  found  to  contain  a  compound  of  ii>ul- 
bate  of  amniunia  witb  bi^^ulpbatc  of  alumina,  wbicb  crystallines  with 
StBculty,  uud  only  in  tbe  form  of  a  cruHt.     The  solution  gradually  depo- 
rts nionosulpliate  of  alumina;  bu(  on  tbe  addition  of  water,  the  precipita- 
lion  is  immediate.  (Mans,  J^offg.  11,  hi.) 

b.  If  to  a  boiling  solution  of  ammonia-alum,  ammonia  is  added  by 

degrees,  but  not  to  cumplote  satunitiou,  a  cuui]iouud  scparutei-  wbicb 

Dntaioa  nionosnlphute  of  alumina.  (Riffault,  .-Inn.  Chim.  Phyg.  16,  359.) 

CftlcuUtiuB.  Rifiiiult. 

NIP - 17»       ..         4-12 

3AI"0» 1S4-2     ...       37-41  ,  .         37*572 

4Sf)"    I&O-O     ....       3882         .  .         38*724 

9HO    810     .  .       19-65 

412-2     .  ..      lOU-OU 
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Whis  hj^ate  9i  iliw'ii  »  Aiytai  vitib  krdnCMtc  of  aHwu.  iBlJ 
U  die  ■■■  Ilk  k  g^Kflrf  wmA  %  tiamfmnat  jcfly  j,  faf^J,  wtofc  tftj 
n  til  ■  «yiv  p»g<«,  aaJ  Cfvlrci  wliM  hiift  bit  aiMiwii  i^  tW 
fcttjiiuiiiii  of  ■■■nil,  lnTU]C  ■  cMfawJ  «f  tmtJAt  mt  sImM 
«i(A  doUM.  TW  ah  u  feeU/  adMI*  is  pwe  «M«r,  bet  cot  n  ni>^ 
oooMmiu  •■««■■  or  hjilreanl«  «l  ■■nuai^  cilka  of  vUki  pB- 
|)itot«a  it  iroa  u  aqoeow  «alatiML  (BendlBi,  -rVf^;  1,  45.) 

Al.ClllX);il   AVD  rOTlSGICli. 

A.  ALiTHriiArBor  Potash.— A.  ^nAjNfrvHf. — AIbmiiui  ipufaii  ffM 
byJrulc  or  ttrboMt«  of  poUukj  egmMiMB  with  tbe  |KiUal|^  iarmng  %  ^ 
IwMO  uiuiqa«  mm*,  wlablo  io  acida. 

0.  //w/mM/.— When  u  U>iliiig  sitlullon  of  c»ueiic  pcitMli  U  vtnlrf 
wUli  Imfrat*  of  ntutntiia,  evu|iomtcil  U>  ft  email  UhIIe,  and  tka  onUl  M^ 
tioti  of  p<>ta«b  wliicli  rutuoiiiB  UDcuiiibined,  diuolvcd  out  by  aicoMt  I 
r(itn|i«iinU  ryiimiii»,  coiiiuUog  uS  47-87  p«r  ccut.  (I  Al)  ul'  ■  ■^■' 
with  .1113  |K>r  wnt.  (I  Al.)  of  alumina  ^UnvcrdorWu,  Post/- 
— I''romy  {Compt-  wiff.  I.'t,  1 1D6)  obwincJ  tbii  cowjuiund  in  a  ay^ovtcw 
fi.riu  with  i  momi  of  v»tvT  =  KO,  Al-0'  +  2A(|. 

c.  Af/n^ui  AWwirtM.— ProparoJ  by  ilwwiviuj?  a  ur  A  in  wmtvr,  m  If 
unlunituiu  i»  bot  wtlulion  of  fu.Ueb  witb  bvdralo  of  tilmniniL.  C-ubxrk* 
)i,,iihl.  .b'v.inii»»MMl  by  iicuU  itn.i  by  juiinioniacal  salu.  witb  (>(*|MumtM  d 
ftiii-n  ktfiiralr  iif  alumiii;!;  iiml  by  bttrvlii-waivr.  Btronii»-w»t«r,  Mltk  if 
*'"""^linu»-walor,  witb  i»r<"ripitotiun  of  :<Iijiiunato  of  b«rytft,  rtmati^ 
rluvtiHi-Morvrnu.  ;<nii.  CA>in.  31.  iHti.  BuchoU  7WA<ai.  IMt 
-BiuM.  ^'^^w*.  »U.  1 13.)  Tbc  docompoiiLico  effected  ' 
\t.  (Kiibinuuin,  Unit,  f^rm,  41,  SS8.)     Wliefi 


CtodbrtuBra 
1  »  mhiJK^ 


FOTASII-ALUM.  ^Ut9^f  ^^^ 

sb  is  sataiuted  with  bydmto  of  alumina  precipitated  by  cnrbonstc  of 

•mTnonia,  the  fictutioii,  even  wliou  kept  in  wcll-closcil  bottles,  tleposils 
after  8omo  daya,  piiro  hydrate  of  :iltimina,  y,  2  {MI., 307);  tliis  pn?cipitft- 
tioii  is  probably  caused  l>y  thu  carbonic  acid  proci^cdjuj;  from  a  portiou  of 
tuiliering-  carbouat<  of  ammonia.  If  air  be  adiiutled,  a  still  Inrger  quan- 
tity is  pn?cipitated,  by  the  action  of  the  oarbonio  acid  contained  in  it. 
f&onsdor^,  J'of/y.  27,  275.) 

HF  B.  Cabbonatb  op  Ali;»i>m  and  Potash. — n.  The  precipitate  ob- 
taineil  by  addiag  au  excess  of  carbonate  of  p^Jtafili  to  a  t>alt  of  alumina, 
retains — however  well  it  may  be  vrsshcd — a  portion  of  carbonate  of  pot^ 
mh  in  a  state  of  Jiitiniatt!  combination;  it  does  not  evolve  airbonic  acid 
when  ignited,  but  dissolves  vith  ctlervosccncc  in  the  stronger  acids.  (Bor> 
xelins.) 

b.  When  a  >iuturated  Bulution  of  carbonate  of  potash  is  added  in  large 
lexcoM  to  a  solution  of  alum,  a  portion  of  alumina  remains  dissolved. 
(Omelin.)  A  boiling  concentrated  solution,  more  espooially,  disfiolves  alu- 
miDn;  hence  the  firi>t  few  drops  of  chloride  uf  aluminuui  added  to  a  boil- 
ing solution  of  carhiinato  of  pLitu^h  give  no  i>recipitate;  and  on  incrt'asing 
tho  quiintity  till  a  permanent  precipitate  begins  to  apptar.  and  then  filter- 
iDj^,  tho  lii|uid  as  it  cnota  deposit?)  roluntinous  Hakes  of  hydrate  of  alumina: 
a  portion  however  still  remains  dissolved  afler  the  solution  has  Wcome 
cold,  ami  may  bo  throvvn  down  by  neutRiUxingr  with  hydrochloric  acid 

Sd  then  adding  carbouato  of  ammonui.  (Magnus,  J*o^ff.  21,  58.) 
C.  Sulphate  op  Atxmina  axd  Potash. — Potmh-aium.  —  Found 
Tl»ttvc  in  a  few  niiiieral.«,  and  as  an  elBoresccnce. — Prffniratlon. — 1.  The 
nluniinous  earth  of  volcanic  regions,  ur  alum-stone  previously  ignited,  is 
cxhauBted  M-itli  water,  and  tlie  solution  evaporated. — 2.  Sulphate  of  alu- 
niina  is  prepared  im  for  ainmouia  alum  (III.,  319),  and  suhstauocs  contain- 
in;;-  potash  are  added  to  it — as  the  ley  from  wood-ashes,  crude  potash^ 
sulphate  of  potu'>b^  and  chloride  of  potassium  :  hence  also  zlnss-gallj 
iioap' boilers'  ley,  ^v.  may  he  used.  Potash  alum  then  crystallizes  outj 
and  may  bo  afterwards  purified  hy  Kipcatcd  crystallization.  Crystalline 
form,  fracture,  taste,  and  other  cliaracterv,  similar  to  those  of  ammonia- 
alum.     Specific  gravity  =  1*724.  (Kopp.) 

Tb^nard& 
Cr]nitallixnl.  Thaituon.        Rtiord.        Yanqueliit.     Graham. 

KO 47-2     ....      905     ....      9-86     ....     1002    .  .     10401 

A1»0> 51  .»     ....     10-85    ...     1109    ...     12  W    ...     10iO>  ....     5411 

4SCP 1600     ....     33-71     ..-.     32-83     ...,     26-04     ....     30-S2| 

24HO    216-0     ....     45-51      ...     -16*20     ....     61-41     ....     48*58     ....     45*89 

pMash-alum'       T^iC     ....   10000     ..     100  00     ....  lOO'tW     ....  IWOO     ....   100*00 

According  to  Kane:  (KO,SO^  +  0Ai|.)  +  (APO', 3S0'+ isAq.);  ac- 
cording to  Graham:  K0,S0'-|-(Al*O',3SO^+«Aq.  + IsAq.). 

Crystallized  alum  lo.«es  18  atoms  of  water  at  61"  (Graham,  .4nn. 
Pharm.  20,  30);  at  92',  it  fuses  completely  in  its  own  water  of  crj'stal- 
lization;  and  then,  accorrJing  to  Marx  (,/.  pr.  Chan.  22,  J 43),  remaina 
Jiquid  for  some  time  after  cooling,  and  finally  solidifies  in  a  crystal  lino 
aoaM.  M'hcn  gradually  heateil  to  a  ttmperalure  just  below  redness,  it 
loses  water,  swells  up  very  much,  and  leaves  a  residue  of  nuhydrons  alum 
{Burnt  alum,  Alnmen  nttum),  which  fonns  a  loose,  friable,  jiorous  mass. 
At  n  white  heat,  the  whole  of  the  salphurir  ncid  whicli  was  in  combina- 
tion with  the  alumina  is  given  off,  partly  undecumposcd,  as  anhydroua 
■|    VOL.  nu  t. 


3M 


ALuvrvuy. 


PBOd.  util  putlj  resolrtii  into  nUpharoiu  acid  and  oxTgm  gMM;  \^Ktri^ 
ft  mixtore  of  alaraitm  uid  £a]piiat«  of  potaiah.      Wb«n   tk»  Mjiliill  ■•  j 
IiBftted  in  a  ntort,  an  ai^aeou  dolBtka  of  salpbumtu  aei4  cofltdt'uidfc 
receiver  {Spirit  of  alum),    hj  ^ilioo  vilb  charooal,  potaab-ftliMl  il«H- 
rerted  into  n  pjrtiphoepboraa. 

CrystBUixnl  alom  heated  witH  florid*  of  poMiMum  6r  tbUriJU  4 
BodiDm.  liberat«i>  IiyJrocbtvric  acid.     \Vb«ti  a  «on«eatrftU>4  mMw  • 
boiIu<l  vith  i'blori'lo  of  potaanoni.  tirdmcblorie  aciH  ■'«  cvolrrd,  mod  »  «i>t  { 
flpariogly  eolal)U  hasie-alnni  is  prectpiut«d;  wiih  cblofid«  of  MditK.  i ' 
•til)  inoro  difficultlir  soluble  salt  u  thrown  down;  aotl  vilb  ml-^mam^ 
an  alam  which  is  tUmo«t  wholly  inRolable  in  water.     A  solatMii  «f  i ' 
common  ealt,  and  nttre  diiHoIvM  ^Id.  (Kichter^  SlUeJiicmtairie,  S, '. 
27<10     Banit  alani  exposed  to  the  air  in  aammer,  aliaarbt  IBaU 
water  in  47  ilays,  and  the  absorption  does  not  oe«ae  eren  tben.  (Blicteil 
Cry5taltized  alam  fueed  at  100'  and  kepi  at  tliid  ttfrapentafv  iirk| 
long  time,  )o0«a  water,  amounting  in  the  whole  to  lH-93  per  coot- 
bMomes  more  and  more  viscid,  tUI  at  last  it  colidilicA  to  a  cloar,  ^  ' 
maas  oontaining  only  14  atotna  of  water. — At  n    tcmpcratan  of  W\ 
(24S'  F.)  (.Ilia  uias«  B«elU  up  and  lows  water;  and  if  kejii  at  that  tfm^ 
rnturc  fur  1 2  boars,  till  it  miftaiaa  no  further  ]oi«  of  weight,  it  x^** 
off  water  araountinf;;  to  30'O!)4  puts  (in  100  parts  of  rry^tAlltiad  J^s 
—Hind  U  converted  into  a  porous  mass,  which  contains  5  atoou  sf  wa<  - 
and  undergoee  no  further  change  at  any  temperatnre  below  1 90*  {StO 
At  IHU"^  (356^  F.)  the  total  loss  of  water  amoanU  (o  43-505  peri- 
coosequently,  the  reifidue  contains  only  one  atom,  ur  3-452  per  ceaU. 
at  280'  (336'  FO  it  reaches  44-43!)  yir  cent.,  so  that  tlio  rc«dae  rvu 
but  \  At  or  1'836  per  cent  (Hcrtwip,  /*(v/^.  55,  99.)     T  Aceoi^t^  ' 
Gcrhardt  iJ.  Pharm^  12,  57).  cryatalliEed  alum  loses  SO  atoms  of  wati 
at  \2W)  the  residao  ia  readily  soluble  in  water.     At  200^  tb«  wbiAitf 
the  wat(tr  is  expelled^  and  the  remaining  componnd  is  in«cilabb  in  in*r 
A  similar  rritult  is  obtained  on  treating  the  cry^tnlq  with  ooowimiJ 
Hnlphuric  acid  and  applying  heat,  the  crystals  after  a  alKirt  tin*  «■ 
bling  to  an  insoluble  powder.     Thi'*  powder  cbauj^tts  Under  water, hi 
course  of  8  or  10  dayp,  into  small  nctnhedrons.  Y 

liarj^o  crystals  of  uhim  kept  under  cold  oil  of  Tttriol  for  ft  f^t 
break  up  into  a  wliito'pa^tv  mass,  which,  when  exp«#pd  to  tbe  air,  t 
writer  and  forms  oclohedml  erystah.     On  the  addition   of  a  stnall  i 
tily  of  wnler,  the  mas*  becomes  healed  and  eolidiScs;  tkrul  if  it  W 
dissolved  in  boilinu;  water,  it  yields,  on  cooling,  rcjjular  Dctohi*dn>ot  vkitJ 
contain  only  31'74t  per  cnnt.  (14  atoms)  of  water,  correepnodii^r  tfa 
foru  ill  amount  of  water  to  the  ma«s  obtained  by  bontiu^  alum  !»  iwj 
(Hertwig.)     The  crystals  obtained  in  this  manner   oon«tst  of  vrdia 
alum,  with  46-3  jwr  cent.    (*J4  ntoms)  of  water.   (\V.  Heintz,  A^f:* 
33l.)*-Powdcrc<l  alum  rubbetl  up  with  oil  of  vltritd  beeoBiM  bcftlMa 
foniis  a  iiatite  which  nolidifies  on  coolinr.     Helte<i  at  70*  orAO^  aoj  I 
cooled,  tbo  mass  suddenly  becomes  solid  at  40',  the  tbcrtnomftCftr  ntiavH 
l)0\     The  fused  mass  heated  tu  130%  boils  up  and  give*  off  vapoar ' 
water;  at  140**  it  thickens  and  dcposit/i  a  orvstalline  powder»  tbu  qW-« 
lilv  of  which  is  increased  by  addition  of  oil  of  vitriol.    This  powder,  aft* 
bviiig  washed  ujion  a  filter  and  then  dried,  contains  0*4  p«tr  cvftU  flsliail 
of  water,  which  escapes  even  at  a  tciup<<raturc  uf  1<H)°.     It  di»--' 
slu\rly  in  cold  water,  and  in  about  20  miniiti-4  in  boiling  wat/*r.  v ' 
{It  haji  not  yet  been  dotennincd  whotliortlie  potoib,  alomiaa,  and  M^ua- 
lic  acid  in  t^  salt  aro  in  tbo  eaino  pruporlions  aa  in  alum.] 


CHLORIDE  OF  ALUMINUM  AND  POTASSIUM. 

One  part  of  crystallixetl  poUali-alum  tli»w>he8  nt  12*5'  (54-.')''  F.)  in 
in  3  j-urta  of  wftter:  at  2I»  (6IIB*  F.),  in  H2  plfl.j  nt  Sj"  (77"  F.),  in  *H 
pts.;  at  37-5"  (»9-.V  F.).  in  2-2  pts.;  at  50  (122'  F.),  iu  2  pts.;  Si  C2-.'»' 
<l44n^  F.),  in  0-4  pK;  at  73"  (167"  F.),  in  0  1  pt. ;  and  nt  87-5' 
(IS9-5''  F.),  in  0011  pi.  of  wator.  (Branflos.)  Sppcific  ^nvily  of  a  edtn- 
raletl  eoliition  at  H»  (4(1*4  K.)  =  lOlfi,  (Anlhim.)  (For  Hblca  of  the 
minount  pt-r  cent,  coutatnerl  in  a  Bolulirin,  »«  RichtPr,  Stbc/tiomrtrlf, 
3,  18^.]  Brinit  nliint  talics  a  long  irrne  t»  (iisf-olre  in  wnler.  Alnnt 
tbrown  into  wator  imnredialeljr  afitor  it  \mb  been  bnrudd  am)  bccomo  cool, 
remains  almost  entirely  mulissolvw)  after  many  montbs;  but  if  it  has 
been  pmvioiisiy  O3cpogo4  (o  tbo  air  for  a  fortnigbt,  it  repains  its  pornliar 
taste  and  disaolvcs  with  ease.  (Oeijrer,  Mft</.  PAurm.  H,  M)iK)  In  an 
ueouH  Bolutiou  of  teraulphnto  of  alumina,  ainra  is  nearlv  insoluble. 

Cti^n'  Alum. — 12  port^  of  alnnt  dissolvfrl  in  boiling  wator  with  one 

,rt  ofKlakc^d  lime,  y\v\i\  cubical  crystals  on  cooling.  {Sit-fiort,  Tiucheiih. 

60,  6.)   A  slight  addition  of  potuh  toasfjlntton  of  nlutn  likewise  caasctt 

foriiiatiun  of  cu)ti(;  alum.     According  to  Uerzc1iui>,  a  tob-mbly  large 

ntily  of  potnitli  may  bo  added  to  a  solution  of  alam  before  a  perraa- 

prftoipitato  '\tt  fonncMl. 

Botic  PoUitii-aUim. — a.  Containing  Uisulphatf  of  Alumina. — Preimrcil 

the  cnmK  manner  as  basic  ammonia-alom,  a  (III.,  310).  (Mans.) 

6.  ConUtining  J/onosu/p^^  o/AIumitm. — Fonnd  natiro  osiAluni-gtone. 

ordier,  .SVAw.  33,  2S2.)  — I.  Hydrate  of  ainmina  boiled  with  a  nolution 

alum  withdmiTs  tlio  water  fmm  the  alam,  and  fornia  an  iusobiblo  pow- 

'. — 2.  By  prcripitaling  a  boiling  mdntion  of  alum  with  a  quantity  of 

ih  inefficient  for  complete  eaturatiun.    (Riffhult,  .^»n.  (.'Atm.  i'/jyf. 

|6r  355;  also  ScJuc  33.  450.) — Alum-stone  crystallizes  in  acute  rhombo- 

ms  {Fiff.  151  and  133).   r'  :  r^  =  ST*  8*j  r'  :  r'  nr  r*  =  !(2-  r,2-, 

ago  parallol  to  p ;  Bpecific  gravity  =  2'Cff4.    Tmnaluccnt;  infusihio 

,  the  blowpif)0-flamc.    Insoluble  in  water;  bnt,  after  gentle  ignition,  gives 

nlnm  to  it,  the  excesa  of  alumina  remaining  undiii«olved.     The  nrti- 

Icial  com])ound  U  a  M-hite,  tofttclewi  powder,  vhicb  ia  iuBolubIc  in  water, 

d  after  solution  in  acids,  again  yields  cr^'stals  of  alum. 


RtfTiiutt. 
Calcnlatioa.  Arli/:  2. 

..„       47*2     ...       lO'fia     1082     . 

....     1562     ..       WIS     A5iy    . 

„_    IM'O    ....      56-00 *<H*    . 

...       81-0     ...       18-23     ir-W    - 


Cordii-r. 
Cfftt,  AlmmgUme. 

looa  ...... 

.«-  39-65  ..-.. 
..._  M-M  .-... 
U-OT    


Dcsnttili. 
AtvmMtvnt, 
1.T8 
400 
55fi 
106 


4HM 


10000     100-00 


10000    100-0 


CO. 


>.SO=^-.■^APO^^SO'  +  0A.|.;  iho  analysis  of  Cordier  however  corrti- 
ondfi  more  nearlv  to  the  formula:  KO.SO  +  4AI'(H,  3S0™-i- 8Aq.,  and 
U  of  Collel-Dew-otils  to  the  formula:  KO.30'  +  3APO'.2SO'+4A<i. 

Mixture  of  Polanh-ahim  and  Ammonia-ahtm. — Obtained  by  mixing 
RolntiooR  which  contain  Rulptmtc  of  alumina  with  ^uhAtance«  in  which  both 
ammonio  and  potash  are  present  at  the  same  time. — Corresponds  exactly 
in  appearance  with  putatih  uod  aiumoaia-aluui;  behaves  in  iUi  cbcmtcHl 
relations  aa  a  mere  mechanical  mixture  of  the  two  salts. 

D.  CnLonrnE  op  Ai.rMrNttM  and  PoT.issnm. — 1.  In  the  decompo- 
sition of  chloride  of  aluminum  by  pota-'siuin,  there  is  formed,  together 
with  the  aluminum,  a  ruM»d  iiiitture  of  tho  two  metallic  cbIoride.^.  (Wiih- 
ler.) — 2.  In  tho  preparation  nf  chloride  of  alumioum  from  cbloriue  and 


Am  Ik  LM|BMi«;if  tfcg) 
afti  »  ««w  4M6fr  aft  pWwn 

pnvJcr,  wiriefc  ■  'Jniiiw|nwil  mi  %  wei  kcit  (W  tt»  Mtiott  «f  W^' 
«mt»r>.  Whn  bocM  wiU  »  anxtere  af  CfMl  [vti  of  oil  tf  vitiid  i 
mliir,  H  cvWtm  Ik  vbek  g£  tl»  hjiliuJawiri  sckI;  sad  if  aMiiiinii  W 
iWn  wMiil,  •  prvcipilate  af  aloBtaK  it  •b(UB«4  five  fhNB  hT^nifcair 
mad  nd  p«4aiL  (BwailiiH,  l>)>^.  l,  «);  4>  IM;  £<Ar«.  «.  3:i'4.>— VtfV 
jyriidr  4»olT«d  by  Kidi^  aad  stUI  las  I7  w»ter.    (Gs/*Lun>  & 


117-C 

2;i 


10-65  tM 


18-4     -^     S^M 

tr-4    —    U  ::. 

«-*     „     -4C-9I 


2ft7-Z     ...  100-00 


t. 


199-3 


IM^M 


SODA-ALUM. 
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Alouisdm  AXI>  SoDIDIt. 

A.  AtUMiXATK  OP  Soda.— a,  AnAydrous. — 51*4  porta  (one  At.)  of 
fcliiniina  fuse<]  with  excess  of  carbonate  of  soda,  rapidly  expel  22(j  parts 
(mtlier  more  than  one  atom)  of  carbonic  acid. — Tiie  fustNl  nlutninatc  of 
Kida  is  a  white  ennnic!,  having  a  conchoidal  fracture,  anrl  very  fujtible.  It 
Sii-solvt's  ciisily  and  ctmiplctely  in  cold  water,  and  when  exposed  to  tho 
kit  liei'dines  covered  »vitli  an  elHnrescence  of  carl>nDato  of  soda.  (Count 
IchaiFgotsch,  7*0(?«7.  43,  117.) — Before  the  blowpipe,  ulumina  swells  up 
eith  carbonato  of  soda  and  combines  with  a  portion  of  it,  but  does  not 
HD^e,  the  excess  of  carbonate  of  soda  sinking  into  the  charcoal.  (Borzelius.) 


N»0 .. 
Al-'0> 


CalcitUtinn, 
31-2    ....      a7-77 
Sl-4    ...      62-23 


Sdudfyotach. 
38-35 
61-GS 


NaO,AJ^  ....    82-6    ....     lOO'M 


lOQ'OD 


h.  Ill  Mhttioii. — Prepared  by  dissolving  a  in  water,  or  hydrate  of 
Jnmina  in  a  sidntion  of  caustic  soda. — Precipitated  by  acids,  even  by  the 
rbouic  acid  in  the  air^  uud  by  aiuniOQiacal  iiialu. 

B.  One  part  of  ahimvta  yields,  by  ignition  with  2  parta  of  ioivwr,  a 

ght  grey,  perfectly  transjiarcnt  glass.  (Morvcau.) — Before  tho  blowpipe, 

iiumiDa  slowly  diaEolves  in  borax,  forming  a  clear  gla^s,  which  remains 

dear  after  cooling;  but  if  tho  alnniinn  is  in  excesB,  the  bead  is  turbid 

pven  white  hot,  and  bucomea  crymalliuc  ut  the  surface  on  cooling.  (Dor. 

elius.) 

H — C.  PrROPHOSPnATE  OF  Alumina  ani>  Soda. — Coloorlees,  very 

nlubto  Hilt.     A  solution  <if  this  compound  may  bo  evaporated  to  a  certain 

ttent,  without  HufTering  decomposition;  but  if  the  concentration  be  cor- 

ItcU  further,   pyrophosphate   of  alumina  is    deposited,    and   a    f^econd 

"uublc  salt  with  exccAS  of  base  pnxluced.  (J,  Pcrsot,  Ann.  J'hm-vi,  05, 

163,1848.)  IT 

D.  Alumina  hcaicd  in  the  blowpipo-flame  with  microoosmic  Fait  in 
Jny  pniportions  whalover,   forms  a  pRrmancntly  transparent  glafis;  an 
''  ines^  of  alumina  reni.'Uns  undissolved  and  becomes  tmnsLucent.  (Ber- 
th'ue.) 

E.  SvLPBATE  OP  Alumina  and  Soda. — Soda-alum. — A  natural  pro- 
iuct.  (Shepard,  ;Ji//*m.  J?»(rr.y.  16,203;  Th.  Thomson.)  Crystallizes  from 
lie  mother-liquor  of  aliim,  when  WKip- boiler's  ley  (which  contains  common 

ftlt)  has  been  used  in  itj*  prepamtion.  (Zellnor.) — PrejMired  by  eponta- 

■eons  evnporatmn  of  a  mixed  solution  of  snlphato  of  eoila  and  tersutjihato 

)tf  alumina.  (Zellner.) — Octohedrons,  perfectly  re>enibliug  poiiish-aliim 

,  apiicaranco   (Zellnor,  Schw,  18,  344),  but  having  their  faces  hollowed 

lit  here  and  there  with  hexagonal,  t<tep-like  indentntionis  (Wellner,  (iith. 

^0,  185);  specific  gravity  1-6;  very  friable.  (Ure, /S<Aw.  3tf,  183.) 


\ 

Crystallii^d. 

Wcllncr. 

Ure. 

ZfUnnr. 

Gni> 

MaO. 

„       31-2     ...       6-80     . 

G'i'J     ,. 

.       6-48     , 

6671 

"apo> 

h\A     ....     11-21     . 

..     1019     .. 

.     10-75     . 

..     !100>  . 

52 

4S0'    

.,     160-0     ....     34-89     . 

..     3JI0     .. 

.     34  00     . 

..     31*32) 

24UO 

..     21C-0     ....     47-10 

,.     48-22     .. 

..     49-00     . 

„     48-01 

,      47 

4? 
45a-6    ....  lOQ'OQ    ....     99-80    .,..  IWM     ....  \W-W     ...   VWJVft 


(ZciiMr);  Aif  \m 


tw 


•mB  I  iliiw  at  •  toM^  l» am  wmmm mtmUm  «f  W-hj  ilin^li  •!  v^ 
til  ifce  wad  I  MitMM  rf  the  fi^rt     mv  w  ■niii^-  of  «I«urt  pajwir«tN- 

ibAtSfiU. 

bIm»  mad  tmammt;  fair*  U** 
( o«  cMtae.     Tbo  anificullr  «•» 


InsrtT)  •■■ 

«f  J^;  ii  I 

an4kaA,  amilmmm  n  vfaifae  ^bs  o«  Rwtag .  .  s 

I  i«li  it  4ril<iti«iM  vidft  ■■■■<■  m4  driei  ap  to  a  wUcfi  poM- 
A99L  1.  4l.>— Fiyil  la  IW  air  fur  a  Iqm  Uon  is  »  W 
itole,  it  cms  ^  h/dniawis  aoi  aad  WatM ■■  t&AMla.  (S»Hlu»t 
Et^tm  Ex^x^aww  wia  vWa  Watai  vitk  oil  of  riuioL  V«y  d^ 
wlaUe  ia  Titec  (Bcfaefiu.) 


ui. 


CP 


11*1 


»-t7 


UOO 


Pmf.a^  _  .  ««^  _  \mw  —   ivo-M 


AutMurcM  ASB  Lxnmm. 

A.  PpinraATB  ar  Alcvdu  axu  Iotiiia.— Fannad  wb«ti  a  MtmM^ 
■olatiaD  0/  p|iai>h**a  of  Aiuai«a  in  caa«Uc  faMuh  M  prvcipi  i«,u.>0  ly  1  ^ 
ofUtkia.  (Banclia*.)  5  A  balky  prtctpilM*  if  Ifcou prmitiocvL,  ou«m4 
of  2(3UO,PO»)  +  APO',PO»-*-30HO;  or:  «v»LiO.  PO*>  + AlH)*,  WTt 
]5HOH-5AlKy.  aliO.  (KawdcberK^royy.  <4.  231  and  405.  .iii».n«« 
5S,  210.)  5  TliiA  »ini]waad  w  fcmad  in  cuaWmtiiin  wiiti  4oflUk  AMnk 
o^alamiauB  and  Utbiumi  ia  AmMgigpmUt.  (Qan^iUr) 


El 


B.  8rLi-nATR  op  Alumina   akp   Lithia. — £irtai  <ilwai.^-A 
aotuUuu  of  »ulpli»te  of  litbU  vitl  tentilphiit<>  uf  alnmiaa  ykMi^ 
poratediii  ibe  air,  at  t^mperaturea  below  11'  (SXtf  F.),  oetobcAvu  tti 
lboiilbio-do«lc«ab«droti8,  which  an  «uIublo  ia  81  pari*  «4  ^''i  '*''  * 
0'fi7  |»BrU  of  but  waver.  (^KrAovtaiAV^,  SAw.  ^VVA,"^ 


ALUMINATE  OF  MAGNESIA.  32^ 

Crjritalliied.  Kralo^-anukj. 

LO,  60> 54-4     ....     12-31     13-56 

APO>,3S0» 171-4     ....     38-80     35-83 

24HO 216-0     ....     48-89     50'61 

441-8     ....  100-00     100-00 

Aoeording  to  Rammelaberg,  sulphate  of  lithia  docs  not  form  a  double 
salt  with  sulphate  of  alumina.  {Phanii.  Ctnir.  1849,  106.) 

C.  FLnoRiDE  OF  ALU3IINUM  AND  LiTuiUM. — Intjolublo  in  water. 
(Berielius.) 

Aluminum  and  Barium. 

Aluhinate  op  Baryta, — a.  Anhydrous. — Alumina  ignited  with 
buyta  yields  a  greenish  or  blue  massi  having  but  little  coherence.  (Vau- 
quelin.)  ^ 

6.  HydrcUed, — By  boiling  baryta-water  with  hydrate  of  alumina,  a 
soluble  compound  of  baryta  and  alumina  is  obtained,  in  which  the  baryta 
eduminates,  and  an  insoluble  cuinpound  in  wliich  the  alumina  is  in 
•zeeas.  (Vaaquelin.)— An  aqueous  solution  of  aluminate  of  potash  (KO, 
AlH)*)  gives  with  chloride  of  barium  a  gelatinous  precipitate  =  BaO, 
k\S3f'.  (Unrerdorben.) 

ALUMINU.M    AND   STRONTIUM. 

Aluminate  of  Strontia. — According  to  Vauquelin,  alumina  yields 
with  strontia,  both  in  the  wet  and  in  the  dry  way,  compounds  similar  to 
thoee  which  it  forma  with  baryta. 

Aluminum  and  Calcium. 

Aluhinate  op  Lime. — a.  Alumina  may  be  fused  with  from  ^  to  j 
its  weight  of  lime;  with  a  larger  proportion  of  lime,  no  fu.sion  takes  place. 
(Erman,  Kirwan.) — 3CaO,  Al'Cy  is  a  vitreous  nia-ss,  which  is  infusible 
Defoi«  the  blowpipe,  and,  after  some  months,  crumbles  to  a  tine  powder. — 
3CaO,  Al^O^  is  sometimes  of  a  den«c,  and  sometimes  of  a  porous  texture, 
of  Bpeci6o  gravity  2-70,  and  rather  fusible, — CaO,  A1"0^  is  a  compact 
ritrefied  mass,  having  a  waxy  fracture,  and  very  ditticult  of  fusion. 
(Scfstrom.^ 

A.  Hydrate  of  alumina  absorbs  the  whole  of  the  liino  from  lime-water, 
forming  with  it  an  insolublo  compound.  (Scheele.) — The  same  effect  is 
pzodnoed  by  adding  lime-water  or  milk  of  lime  to  an  aqueous  solution  of 
alomiBate  of  potash,  puru  potash  remaining  in  tho  liquid.  From  this 
cavae,  according  to  Kuhlmann,  lime  becomes  hardened  in  a  solution  of 
■laminate  of  potasli  or  soda. — Aluminate  of  potash  (KO,  Al*0')  gives  a 
pneipitate  with  chloride  of  calcium  =  CaO,  APO'.  (Unverdorbcn.) 

Alumi.num  and  Magnesium. 

A.  Aluminate  op  Magnesia. — a.  Anhydrous. — Spinelh  occurs 
in  ngnlar  oetofaedrons  and  rhombic  dodecahedrons,  of  specific  gra,v\<7] 
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ALUMINUM. 


3*H8 — 3  G2  (BreiU)auf)t),  very  li&rd  and  infnsiblo  before  tbc  1ilowpt{ic. 
Mixed  with  fiSx  time?  \ts  weight  nf  riirboimtc  of  buiyta  aiid  rxpoted 
to  the  beat  of  a  very  powerful  wind-furoacp,  i(  yieltls  a  porfi'clly  fowd 
m&e»,  crystalline  on  the  snrfuce  and  c<iniplctcly  soluble  \n  bydrodilorio 
acid.  Powdored  spiiielle  hocomr?  blue  bj  igniliun  wilk  nitrate  of  cobah. 
When  heated  in  oil  of  vitriol,  till  the  latter  begins  to  evaporate,  about 
one-third  of  it  dissolves;  hydrochloric  acid  dissolves  it  but  very  ilighllj, 
and  nitric  acid  leaves  it  altogether  untouched.  (Abich,  Poffff.  2S,  31<I.) 


SjnHclle  from  Cejion. 

VgO 20  0 28  01 

«)•    51-4  7199 

TVotoclde  of  Inm  0*71  Oxido  of  Chroniam  1*10 


Abtrli. 

»^\ 

69-01 

Snim  2*01        3  63 


MgO.  A1»0> . 


71-4 


100-00 


99-05 


The  flpinelle  from  Acre  in  entirely  free  from  tiilica.  (H.  R(M«i  Pogg- 
51,  279.) 

Alumina  docs  not  fuffc  witit  nia^rnesiaiT  even  at  the  beat  of  amitlii 
forge. 

Alumina  containing  not  more  than  one-half  |>er  cent,  nf  tnagnin 
evolves  a  consiilenible  quantity  of  heat,  ou  being  nioistene^l  with  wifcr 
aflor  ignition ;  and  when  treated  with  concentrated  hydrochloric  uiJ. 
leaves  a  powder  which  ri'sist^  the  action  of  the  acid  for  u.  very  long  ttisa 
This  powder  is  .in  alurainate  of  mngnesia.  (Bcrzelius.) 

i.  Iltjdroitd. — When  a  salt  of  magnesia  is  mixnl  with  a  salt  of  ila- 
mina,  in  such  proportions  that  tbc  solution  contains  one  atom  of  rxrb  of 
the  ba^es,  and  chloride  of  ulutuiiium  m  added  in  suflicienl  quantitrlo 
prevent  the  precipitation  of  the  nmgne»iia  (III.,  224,  22.'>),  the  alumin 
thrown  down  by  eupcrsaturatint^  with  ammonia,  carries  with  it  nearly  Jl 
tlie  nmifneeia,  producing  an  artificial  [bydratedl  spinelle.  (Abich,  !*o^ 
23,  33^.)  An  nrjueou8  solution  of  puta^tti  disiyofve^  out  only  a  portion  of 
tiie  alumina  from  this  precipitate,  tho  rest  being  retained  by  tka 
ma^esia. 

Tho  precipitate  which  ammonia  produccH  in  a  mixed  solution  of  a  all 
of  alumina  an«l  muKnoia,  cimtains,  beside  nlumiun  and  magnesia,  a  ouO* 
sidemble  quantity  «f  ammonia,  which  is  evolved  on  triturating  the  prscl- 
pitate  witli  potoiih.  The  precipitate  prodnoed  by  potash  likewise  appctn 
to  contain  pota«h.  (Fuchs,  Schw.  24,  ;]H4.) 

Magnesia,  addml  to  on  aqueous  solution  of  nluminato  of  potash,  witk- 
draws  a  portion  of  (bo  earth,  probably  mixed  with  potash. 

B.  Pjfo.srnATR  OP  Alcmika  AMD  Magnesia. — Occurs  in  tbAslateof 
hydrate,   fonninjr  the  mineral  called  tttTulitf,  in  which  however  a 
(tf  llio  mnLTie^ia  is  replatcd  by  protoxide  of  iron.     Specific  gruvity^ 
S'\ ;  harder  than  apatite. — l^mnsiiarent.  and  of  a  blue  colour.     Swi 
before  the  blowpipe.  lK>come>i  colourleirs,  and  falls  to  pieces  without  fi 
ct>l()urH   the  tlatne   {Kile  bluii^h -green.      Aciilct  do  not  attack  it 
ipnilion.      Comptfilion  :    2M),'0,  PC  +  2AP0',  P0» -r  2Aq.    (Fuel 
%  According  to  Rammelsljerg  {Fogg.  B4,  251  and  40''),  the  fonw 
LaRulite  i*>  2(3K0.  IW  -f  4(APCH,  3P0»)  -f-  6M0.     Laxulite  is 
gnished  from  blue  spar  by  its  containing  a  larger  quantity  of  protoxiifo 
iron.  ^ 


C.  Sulphate  op  Alcvi^a  Axt>  MAONurA.— a.  Jftr^iuvwHi/Mi— J 
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found  native,  forming  a  kind  otjibroua  alum.  (Stromeyer,  Schw.  69,  255; 
Apjohn,  J.  pr.  Chem.  13,  255.) 

Calculation.  Stromeyer. 

MsO  200     ....       4-38  ....  3-690 

A1*0»  51-4     ....     11*26  ....  11-515 

4SO»   „ 160-0     ....     35-06  ....  36--70 

25HO 225-0     ....     4930  ....  45739 

Protoxide  of  MangsneM    ....  2'167 

456-4     ....   lOO-OO         Z         99-881 

In  the  native  magnesiaralnm,  part  of  the  mt^esia  is  replaced  hj  prot- 
oxide of  manganese.  According  to  Kane:  (MgO,  SC^HO)  +  (A1'0',3S0') 
+  24Aq. ;  Kane  regards  MgO,  HO  as  isomorphoas  with  NH^  HO  and 
-with  KO. 

6.  With  a  larger  proportion  of  StdphcUe  of  Magnesia. — Crystallizes 
^rhen  a  solution  containing  snlphate  of  magnesia  and  sulphate  of  alumina 
'with  a  large  excess  of  acid,  is  left  tp  itself,  in  a  porcelain  basin  with  a 
rongh  surface.  Forms  a  warty  efflorescence  composed  of  fine  needles. 
{Klaoer,  Ann.  Pharm.  14,  264.) 

3(MgO.  S0»)  +  Al^O",  3S0'  +  36Aq. 

CtTstallized.  Klaaer. 


3MgO  

60-0     .. 

8-88 

9175 

AlJCP    

51-4     .. 

7-61 

7-600 

680> 

240-0     .. 

35-54 

36-940 

36HO   

324-0     .. 

47-97 

46-285 

675-4     .. 

.     100-00 

100000 

Aluhinuu  and  Glucindh. 

Aluminate  of  Glucina.  —  Chryioberyl.  —  Belongs  to  the  right 
priematic  system  ;  specific  gravity  =  3'75  (Mohs) ;  harder  than  topaz; 
infusible  before  the  blowpipe;  insoluble  in  acids. 


GO 

Al^O^  

Ferric  oxide    .. 

Chrytoberyl. 
.     12-7     ....       19-81 
.     51-4     ....       8019 

Awdejew 

1806 

78-71 

3-47 

GO,  AFO' 

.     64-1     ....     10000 

100-24 

Ahnninum  likewise  combines  with  Iron. 
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CoAPTCn  XUI. 


T  H  0  R  I  N  U  M. 


Berxcliup.     Poyg,  Ifij  385. 


Tlutorit.  BerzoUoB  {Schw.1l\,Vi)  in  IHI.^  found  in  YUerit^*  ftm' 
Karnrfvet,  nnd  in  llie  fluoride  of  cerium  aud  yttro-fliioride  of  ocrinm  6^ 
Finlio,  a  i<ubstance  wlncli  ho  rcfffinled  'as  a  new  aiul  peculiar  pftrth,  aai 
naniccl  Thoria  or  Thorina.  Buh<ie<fucntly«  liowovor  {^F'Mjg,  4,  143),  W 
Loranie  convinced  that  this  siiWance  really  cunsistotl  of  \s\v&\r  pbospbUtf 
of  vltria.  In  1S2S,  Berwliiw  diwovereJ  anntlior  carlh,  which  he  frptj 
to  lie  distinct  from  oil  others.  This  he  ficcuratoly  invcatt^tcd;  and  »il 
exhibited  a  great  simitarity  to  the  earlier  dlscorercd  KuUstaaoe,  \xc  »•• 
ferred  on  it  the  same  name.  The  whole  of  the  fullowing  aoooatit,  excnl 
whore  tho  contrary  ia  stated,  is  t&kon  from  Berselius. 

Soitrcfx.  As  basic  earth  to  tho  amount  of  5S  per  cent,  in  Tharitc<  t 
mineral  re«einUinj>  Gadutiiiitit,  front  the  iulatid  of  Lov-Ho  in  Norway;  i^ 
ill  Monazito  (Korsten,  Poffff.  47,  385),  and  in  Pyroohlorito  (WaWcr,  ftft^l 

48,  as).  ■ 

Prfparation.  A  mixture  of  pntajsiam  and  double  fluoride  of  ' 
nuiii  and  potassium — or,  better,  ofpotaBBium  and  chloride  of  thoriti- 
{or  double  chloride  of  (borinum  and  potaeaium)— in  lieatcd  in  »  cb* 
tube.  Tho  act  of  decomposition  is  attended  with  f<  '  '  tdnsion.  TW 
residue  consiatd  of  a  ^ey  masa,  which  erolves  h\  j,^^  „nlv  wk* 

first  immersed  in  water,  and  after  tho  fluoride  or  clilunUu  of  naUusaa 
hu£  been  washed  out,  leaves  pure  thorinuin. 

Propntie*.  Dark  leaden  f^rcy,  heavy  powder,  wbicli,  wU«a  pt^M^a 
an  agato  mortar,  aeaumefi  an  iron-grey  colour  and  metAllic  laMn- 

C<»npound9  of  Thorinvm. 

TiioRihDM  AJiu  Oxygen. 

TnoRiKA.     ThO. 

Thorinerde,  Thorenlf,  Oxide  of  7%orinu»i,  TJk^ritte^ 

Fwnatiofi.     Thorinum  heated  in  the  air  to  %  ton  pent  turn  iibort«f 
,  radneas,  bnriui  with  great  splendour,  and  fumiH  BDow-vhttc.  infuaiUbtl*> 
ioo.    GniDs  of  thorinum  thrown  into  the  flame  of  a  cpirit^ban Isi 


THOBINA. 
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itb  a  white  light,  and  appear  at  the  moment  of  uombtuition  to  increase 
[lusidonibly  in  vulurne.  Thurtnum  Oi(«-olves  but  very  «lightly  iu  uitric 
nd  even  iit  a  builini:  heat;  uftcr  lon^  <li;;cdti»u,  howovor,  coiitpl<.'lc  im>1u- 
<  takei  place;  ll  id  not  oxitjizcil  )iy  liniling  water.  It  dissolves  ulowiy* 
,  colli  and  rapidly  in  hot  hydros  Id  uric  ivcid,  with  or<.tlntioD  of  hydrogen 

When  it  ii*  iinincrsod  in  diluto  widphiiric  acid,  violent  eflTervfJtccncc 

takes  pl.ire  at  first,  from  disengiigeniont  of  hydrofron  ga«;  but  this  soon 
ooa^c^,  and  Bolutiou  then  goea  on  vary  slowly  till  tho  whole  lia«  dicap- 
pearod.  Hence  tho  tborina  Boniolinies  ndxoil  with  the  nietnl  niay  1ki 
•eparatcil  hy  mcanit  of  liitute  sulphuric  ivnid.  Aqueonfl  hydrottiiortc  noiil 
^^shares  iu  a  similar  maimer;  alkaline  solutions  du  not  affect  tkorinum. 

Prtparalion.     Thorite  redaccil  to  powder  bnt  not  ignited  (containing 

Diina,  pota«h,  soda,  lime,  niagnuttia,  alumina,  silica,  protoxide  of  man- 

nese,  the  Hcquloxides  of  iron  and  uranium,  binoxide  of  tin,  oxide  of 

ad.  and  water)  is  warinod  with  hydrochloric  arid.    Chlorine  f^oM  \8  then 

rolvod  and   tho  powder  i»  converted   into  a  jelly.     The  whole  i^  then 

raporated  to  ilrrncss;  tho  retiiduo  dissolved  in  water  aoidiilated  with 

^droohlorlc  acid;  the  tin  nnd  leud  seiHtrated  from  the  filtered  solution 

'  a  current  of  siilpburctleil  hydroKon;  and  the  thoriud,  tOf»ether  with 

Dmina.  and  the  sosi]uioxidc8  of  nnituuin,  iron,  nnd  nianganet^o,  proeijii- 

>il  from  the  filtrate  by  ammonia.     Tho  precipitate,  after  hping  well 

vhed,  i'i  dituolvod  in  dilute  sulphuric  acid,  and  the  solution  evaporated 

■^  a  gentle  heat;  tho  sulplmtc  of  tborina  is  then  dr<'p<l^it^Hi  in  tho  form  of 

I  »  bulky  i>alt,  dilticultly  sulublo  in  tho  hot  liquid.    Tho  Hupenuitant  liquid, 

er  Mtng  reduced  to  a  entail  bulk,  lit  poured  oH' — the  reeidaal  salt 

shod  with  boiling  water  (cold  would  disKolvo  it) — preued  out — and 

Tongly  ignited:  the  re(*iduo  U  pure  tborina. — The  solution  poured  off 

om  the  ^<(llphute  of  tborina  still  containe  a  portion  of  thorina;  it  is  thore- 

bre  coDcentratod  by  evaporation;  neutralized  with  carbonate  of  poln^b; 

pd  mixed  with  a  toiling  Mituratod  solution  of  sulphate  of  potaah.     Tho 

DJpituto  <tf  sulphato  of  thortna  and  jtotasb,  with  excess  of  sulphate 

r  potash,  whinh  forms  on  coiding — is  wa.'fhod  with  water  satumtcd  with 

he  latter  Kdt — then  dissolved  in  warm  water — and  tho  hydrate  of  tho- 

b  precipitated  by  ammonia.     This,  when  ignited,  yleldo  an  earth  which 

I  coloared  yellow  from  the  presence  of  manganese :  it  is  puri6ed  by  solu- 

ou  in  eulpburic  acid.  Sec,  us  already  described.     Precipitation  by  oxalic 

~ '  does  uot  effect  bo  complete  a  separation. 


Snow-white;  8[>eoilic  cmvity  D'402;   after  ignition,  it 
dy;  infuaibtc  before  iho  hlowpijie. 


l*r(yper(iei. 

times  hai-d  and  diflicull  to  powder  6ne1y 


1^.... 

Calculat) 

59'5     

»••     „ 

uu. 
88-17 

Q.».. 

-... 

^ 

U-83 

ThO. 

+ 

(7*6 
lOU  » 

iM4-9. 

iikO'Oo 

ClbO  » 

744-9 

BurxcUiu.) 

Thorioa  is  not  reduced  to  tho  metallic  state,  eiCbor  b^  charcoal  or  by 
potassium. 

Comhinalioiu. — a.  Willi  wutur.— HvunATU  oP  Thorina. — Sulphate 
of  thorina,  after  being  well  puriticd  by  waabing  with  boiling  water,  is  dis- 
Ivud  in  cold  water,  precipitated  by  pota«h,  aud  the  precipitate  tlMt<iU.t^Ul^ 


^K>lve 


fSf 


flCahvin,  bet  m£lf  ank« 
tagcikr  wlwB  4nc4  is  tW  ni;  1 
•il  ttf  ntnol.  It  dries  ip  lomi 


vm  tlie  flMr;  itcifai 


kpwdcc 


-«H"»f 


L  Wilk  aodi,  C»w>(  t^  S^us  or  Tvosaicju — TIm  «ut^  ite 
initioa.  »  Mrfatdr  BaalaUe  m  bjdraeUarie  «ad  aitne  acids.  W^ 

^     '    *         tW  hT^atevhae  aa«tMm£}rdwri<^ 

rWo  diy,     Tbs  ibHs  of  thnrfna  an  cvk*- 


aolvw  n  bat  alpimriff  acid; 
bj  KMb,  Wt  viA  liJgwIlT 

laa.  aad  bars  a  jpte  aad  Jtoigljr  ■Kiiafrtal   ia«te,  vttboat 
•r  bfUerncM.     Wli^  hgaftJ  to  xcdaeai^  they  pftrt  vitli  tbcsr  seJ  • 
igaitwa  (If  it  b  Tahrile)  man  tatOy  tihaa  Um  aalts  of  aizecr 
aqaeoaa  aolBlioiH  of  naaj  lbddBa-«lu  a»  dtewipted  by  Ki 
depoaiC  a  wbite  aoGd  ctait  oa  tba  adaa  af  ftbe  ^m  v«ael.     Hrtub  « 
amoMwia  added  to  tba  soUtioa  pndpitates  bjninta  of  tituruu  «M  a 
nol  re-difliolred  by  ao  exoMs  of  the  rea^geat;  hyUroaiLl|kbal«  of  mh^ 
nia  aLto  tbrowi  doim  hydnt«  of  Uioriiui.     CariMMiaie  of  !■■!?■■  r 
poteah  precipitate*  carbonate  of  tboriaa,  MdaUc  ia  exoeaa  of  tbe  afta 
iNWcarboaate  at  ordinary  tempeiatates. — P1>06fdial«  of  aoda  prrr---^^-^ 
plKMphate  uf  thorina  in   wfait«  flakes, — Cijrtab  uf  B«l|^to 
tntrodnoed  into  tbe  elation  of  any  salt  of  iboriaa,  atowly  reoder  n  mi^ 
and  gire  riae  to  the  formation  of  doable  evlpbato  of  tbortna  aad  fctak 
which  U  soloble  in  pure  water. — Tangftic  acid,  alkaline  mo-Ijhdat«  «! 
aneoiatea,  aod  fcrrucyanido  of  pola»»infn»  produce  m  white  previpcttli 
Alkaline  oxalates  and  oxalic  acid  atao  give  a  white  precipitate,  aT 
tha  thoiina-flalt  ooatains  a  large  exceaa  of  free  ad<L 


Thorixtx  asd  Cxrbos. 

Carbonate  of  Thorina. — Tie  hydrate  ah^or^  carbottic  acM  ( 
the  air  while  being  wachcd  and  dried.     'A'hen  tbe  ai|tMoa8  aolatm 
aalt  of  thorina  is  treated  with  alkaline  carboDatee,  cariMmio  acid  rv* 
expelled,  and  a  basic  oalt  precipitated  which  ia  tnaotnble  ia  aaueoas  is 
bonic  acid. 


TaORUftM  AMD   BOROX 

BoRATF.  OF  TnoRiNA. — Fomtcd  by  double  dorofopoeitioe. Wbtv 

floculcol  precipitate,  insolablo  both  Id  water  and  in  aolation  of  bc- 
acid. 

TuoaiNDH  AND  Fnosmoittrs. 

A.  PuospniDB  OP  TnoRniXFX. — Healed  thoriunm  abeorbs  r--  —-' 
phn^horni,  the  combination  being  attended  witli  ornlutioii  of  i ^ 
iieat.     Tbu  comjwund,  which  haa  a  dark>groy  colonr  and  metal  I  y  lasir 
and  resemblcft  irrapKile  in  appearance,   bume  when  heated, 
phosphate  of  lliorina:  it  is  not  acted  on  by  water. 

B.  pBosfiLATK  OF  Tborixa. — Wliitc,  flocnlcnt  precipitate,  fo5bi|».< 
difficulty  in  tbe  blowpipcflamo;  insoluble  in  water  or  in  aolntiua  ^f^ 
^rio  acid. 


STTLPfTATE  OT  TIIORTSA. 
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Thortnum  and  SoLPiirit. 

A.  SuLPniDE  OP  TnoRiNDM. — When  thorinara  ia  mixed  with  sulpliur, 
unri  the  mixtJire  heatefl  till  the  snirilmr  Wgins  to  volat'ilizo,  combiiiatiun 
tiLkes  place,  und  the  motal  bnms  afmost  oa  brilli:iiitly  aa  m  tlic  air.  VoU 
low  powder,  which  ac/juires  by  prpssiire  a  certain  tlej^rce  of  lustro,  but 
not  the  metallic  lustre.  Heated  in  a  glass  tube  containing  air,  it  gives 
otT  sulphur  witiiout  much  combustion,  auil  leavca  thorina.  It  i]oo»  nut 
a&dcrgo  any  cbaogc  in  cold  aqua-rcgia,  but  diaaolrcw  wlion  tlio  mixture  is 
beate<r,  gi\"ing  off  ritrous  ga.-i  and  forming  sulphate  of  thorina.  Sulphide 
of  thorinom  ia  slightly  at^ted  on  by  nitric  acid;  when  dilute  suliilmric 
acid  \s  poured  upon  it,  hydrosulphnrie  acid  ^aa  is  given  off  at  fir.st;  but 
the  aulniiide  does  not  ditssolve  to  any  perceptible  extent,  orea  when  beat 
is  applied. 

B.  Sin.[*HATB  OP  TiroRtNA. — a.  Sagic  Sulphate. — An  aqueous  solu- 
tion of  6  is  mixc^l  with  a  quantity  of  ammonia  insufficient  for  oomplcto 
precipitation.  Tbo  transparent,  gelatinous  precipitate  is  partially  con- 
verted by  washing  into  hydrate  of  ihorinft,  and  gives  up  sulphuric  acid 
to  the  water,  the  quantity  extracted  being  greater  in  proportion  to  the 
length  of  time  during  which  the  operation  is  continued,  so  that,  after 
washing  for  a  short  time,  the  residue  contains  23'4  parUf,  and  after  long 
washing,  only  \~"1  parts  of  acid  to  100  parts  of  thorina. 

6.  Monotulpkad:. — -Ignited  thorina  reduced  to  fine  powder  la  digested 
for  eevcral  hours  with  n  mixture  of  '2  purts  of  oil  of  vitriol  and  1  part 
of  water,  till  the  latter  is  evaporated;  the  oxccsa  of  sulphuric  acid  is  then 
expelled  by  a  gentle  heat.  The  residual  salt  has  an  earthy  appearance. — 
Mixed  with  an  exoe^;  of  potassium  and  heated  in  a  crucible,  it  is  resolved 
into  thorina  ant)  sulphide  of  potas.<iiuui,  the  notion  being  attended  with 
violent  iletonation,  and  intense  ignition  of  the  crucible  j  the  excess  of 
potassium  goeii  off  in  vapour. 


ThO 
SO"  , 


An1iydrau5. 
Cr-6     ....     62-82 
40*0     ...     3718 


Bonelitw. 
6277 
3?23 


ThO,  SO    107-6 


10000 


100-00 


The  suit  dissolves  readily  in  cold  water,  when  a  large  quantity  is 
added  at  once;  but  elowly,  when  a  small  quantity  only  ia  poured  over  it, 
l)ecause  beat  w  then  evolved.  When  the  solution  is  evaporated  by  heat, 
the  bihvilrated  salt  separates;  but  by  spontaneous  evaporation  at  ordinary 
temperatures,  crystals  of  the  pentahydrated  salt  are  deposited. 

fl.  JiUiydraie, — Formed  by  evaporating  a  solution  at  a  tempemtnro 
above  20°  ((J8^  F.),  or  by  heating  a  cold  saturati'd  solution  to  the  boiling 
point. — Snow-white,  woolly  mass,  consisting  of  delieato.  flexible  nceiiles, 
scarcely  soluble  iu  hot  water,  but  dissolving  completely,  though  t-lowly,  in 
cold  water. 

3.  Paitahydratf,— Cry ^\xX\\z'eiS  frora  an  aqueous  solution  by  gpontane- 
otis  evaporation  (even  when  the  solution  contains  an  excess  of  sulphuric 
acid,  which  then  remains  nearly  pure  in  the  mother-liquid),  in  tmiisparent 
rbnmbohodrons,  which  remain  unaltered  in  the  air  at  temperatures  under 
15"  (59°  F.);  but  when  kept  in  dry  air,  at  higher  temperatures,  part  with 
3  atoms  of  water  and  become  milk-white,  without  however  falliu^  Ia 
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pieces.  lu  entire  cryatals,  tlie  salt  (Ussolvesbat  slovly  iu  colJ  w&tcr;  tiol 
when  reiluced  to  |K>W'dcr,  it  di^olves  in  cold  water  with  f^-atcr  rapidilv 
and  ill  toleralde  abundunrc.  In  hot  water,  the  cr/itt&U  become  upftquc 
from  formatioQ  of  »,  ntid  leave  u  skelflun  in  the  form  uf  tho  crystal— 
From  a  cold  ai|UCOua  s^dution,  the  salt  a  ia  almost  entirely  •eparatod  «ii 
the  aiiplicalion  uf  heat;  bat  if  Other  £ulp)iatca  aro  present,  which  form  ft 
double  »U  with  it,  little  or  no  precipitutioD  take*  place.  A  f-oluti(>u  rra- 
dered  turbid  br  beat  becouie«i  clear  a^oia  on  co<ding.  From  a  culd  aque- 
oua  BoIitlioD,  Ricohol  thrown  down  the  pentabydrate;  from  a  bf>t  iolotMH, 
the  bibydratod  salt. 

CryiUlllMMl .  ClfHim«il. 

ThO  ........^..*..» «7  6         63Ha  ThO  M ™««...-  67*»         4«M 

80"    . ,^.^.......-..     40  0         31  as  80"    ....„.«--«*.  40»         at'tl 

2H0 « IBO         U-3;i  illO 45-0         »•» 


ThO,SO>  +  8Aq.        125-6      lOO'W 


TliO,  SO*  +»A<|.        lS2-»      l«0» 


f.  Afid  Sidpfi/itf, — When  100  piirta  of  the  salt  A  are  healed  with  -wl 
of  vitriol  over  tlie  flame  of  a  spirit-lamp  till  no  more  eulphnrip  acid  puM* 
off  in  vapour,  about  I1II77  parta  of  an  acid  ealt  remain  (cODAatio^ «/ 
lAt.  of  bnao  and  about  1^  At.  a«id). 
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Tborinum  and  BnOHIKB. 

UyJratfd  Brnmi4f  of  Thorinum  or  /Ij/(/fobri»ti<ifr  of  T'Aon'na.— .A  III*' 
lion  of  hydrate  of  thorlna  iti  Qycesa  of  aqueous  hydrdbroiuic  aoid  hanb 
whi*n  <jviipora(ed  at  ordiiiiiry  tein{>«rature.M,  :i  teiiaeiuu«  ji^um.  whtch.  fn>Di 
decomposition  of  tho  cxi-e^s  of  iK'id  (uud  furmatiou  of  hydrobtoflulc) 
ac<{uirc5  a  deep  yeltovr  colour. 

TnORIAUM    AXD   CnLOftLVR. 

A.  CnLORiDE  OP  TiioniNTM. — A  mixture  of  thorina  aad  tuMr  b 
carbonized  in  a  corored  crucible,  und  tho  rarbonac^'oiui  mam  j^itva  m  ft 
porcetnin  tube  through  which  a  current  of  dry  chlorine  fpLt  if  puad: 
decoiujioaition  prorvrde  very  slowly.  Tlio  groutor  pari  of  iho  chluritlpuT 
thoriuum  is  deposited  in  tho  furtn  of  a  white,  »emiraj^,  vrystallinf  mut, 
just  where  the  tube  ceases  Ut  ^'luw;  on  Kecond  Hublimation,  it  yields  bril- 
liant cnlonrleM  eiyslala.  Chloride  of  tborinum  n  dMomposed  by  potiMin 
with  slif^ht  d(*tonation  and  combustion. 

I/j/Hraled  Chloriflt  of  7'hnrinnm  or  l/ydroehtfirat«  of  71ktif4ag.^ 
Chlorido  of  thorinoni  diMolrt*  in  water  with  great  evolution  of  bist;  U 
nlflo  delinucsec*  in  the  air. — Hydrate  of  thorina  diflSoWet;  readily  in  bydrv  i 
ohtoric  acid;  the  •ulntion  ornporatrd  to  a  fimaH  balk  solidifiM  uo  eoolfnf  J 
und  funita  a  nulialcd  niaM — ovpecially  wh«^  it  eonlaiDA  an  exoeia  of  am,  I 
which  rcnden  tb«  mlt  kat  flolnhle.  By  evaporation  n(  a  trmlle  hmlk  &  j 
<leliqaefiiMmt  valine  maati  i«  oblaine>'l,  whirh,  in  a  t\ry  nu  ■-,  iHiilb*f  j 

Iteeomes  crjrstallinp  mtr  dric«  up;  hut  when  stronj'lv  li^  rt  off  aiF| 

ite  hydrochloric  ncid  and  leavtyi  pare  thorina.  Tfic!  hi|ui-ou>  MlvtkA  '» 
not  decomposed  or  randerM  tnrbid  bv  biiilinfr.  T(ia  -^It  lik«^iH»  dN>> 
•dIvcii  in  rtronj(  hTdr«Thlorir  nrid  (diflcriiitr  in  th  rt^ 

TvpondinjT  xiroonium  componnd),  nltliouf^h  more  n  •  »$M. 

Bolb  dry  and  hydmteJ  chloride  of  tborinom  aro  perfe«tly  wJrt>b  to 
akobol. 


SULPHATE  OP  THORINA  AND   POTASH. 
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B.  OxTCQLORiDK  UP  Thohinum.— In  tiie  propamtion  of  ciilortilo  uf 
Uiorianm,  a  white  clouJ  }ia££ea  over  with  the  chluriiie  pie,  aa\\  con> 
ii«n«e«  in  the  receiver  in  the  form  of  a  whit*?,  amnrpbouti  suhliaiaW.  Water 
roBolvea  this  substance  into  s^^iluhle  clilorido  of  thoriDum  and  an  infM>- 
lable  rcsiduo  of  tborina,  which  does  not  beconio  visible  till  the  receiver 
ii  dried. 

^p  FLroRiDB  OP  TaoRtNUM. — When  hydrate  of  thorina  in  tnratod  with 
mccess  of  hydrofluorio  arirl,  flrioride  nf  thoriniim  is  dcpuHUfd  in  the  form 
of  a  heavy,  white,  inaolulile  powder. — The  excesi  of  hydrofluoric  acid 
poured  off  from  the  salt  coDtatns  spareely  anything  in  aolution.  Fluoride 
of  IhoriDiim  is  doI  deconipoMd  by  igDi'ltonj  and  but  very  imfwrfectly  by 
potassium. 


TnORINUM  AND   FlFORINE. 


TaoniNUM  akd  Nithooex. 


^K  A.   KiTBATE  OF   TiinuiMA. — The  solution  evaporated  in   a  confined 
^PBce  over  oil  of  vitriol  dries  up  to  a  cryt^talline  mass;  when  evaporated 
in  the  air,  it  ylohU  a  thick  syrup.     The  ealt  is  very  aolnble  in  water  and 
in  alcohol;  the  aqueous  solution  is  not  rendered  cloady  by  boiling. 

B.  Caruo.vatk  op  Tiioiuna  asd  Ammonia. — The  hydrate,  carbo- 
nate, and  Liuitc  >aJU  i>f  thorinii  dis.solve  Hpariu<j;ly  in  a  dilute  solution  of 
carbonate  of  ammonia;  in  a  concentrate*!  Ardiition,  however,  they  dis»olve 
Mmewhat  copiously.  The  solution  heated  to  RO'  in  a  close  vessel 
becomes  ttirbiil,  from  soi>aration  of  tlictriiia,  whlfli,  liuwever,  is  slowly 
re-dissolved  on  cooling.     Caustic  ammonia  produfos  no  rluodincm  in  ihc 

mslatioi),  but  on  the  contrary,  restores  its  transparency  when  tnrbid  &om 

^brtial  precipitation. 

^P  TaOR12(Utf   AND  PoTASSIFV. 

Tfaorina  cannot  be  mode  to  anito  by  fngion  with  awfllio  potash  or 
swla,  or  their  carbonates.  If  thu  mixture  be  put  into  wjitor  after  i^'nitiou, 
it  faiU  to  piccw  and  ffirms  a  white  milky  lniuld;  and  the  ftncly-divided 
thorina,  like  titanic  acid,  is  carried  throaeh  the  filter  by  the  wash-water, 
nnlosa  hydrochloric  acid,  or  sal-ammoniac  is  previously  added  to  it.  Tho- 
rina is  not  rendered  soluble  in  hydrochloric  or  nitric  acid  by  ignition  with 
allcAliii. 

A.  Carbonate  op  Thorina  and  Potash. — The  hydrate  and  carbo- 
nate of  thorina  are  slightly  solnblo  in  a  dllutn  solution  of  carbunate  of 
potnsh,  and  somewhat  copiously  in  a  concentrated  ijolulion :  the  ignite*! 
earth  is  insoluble  iu  thai  Ii<iui(]. 

^K  B.  SiiLrOATF.  OP  TnouiNA  AND  PoTAsn. — 1.  When  cryfitallizcd  sul- 
^Bte  of  potash  is  immers«d  in  a  solution  of  aulphato  of  thorina,  tho 
^Bnid  gradaally  becomes  turbid,  and  deposits  the  double  bult  in  the  fanii 
^w  a  white,  crystalline  powder.  If  the  tolulioo  is  neutral  and  concen- 
trated, the  sulphate  of  thorina  is  not  completely  precipitated,  becauso  tho 
Ralpbat«  of  potash  liecomus  enveh>po<l  with  n  coating  of  the  double  'alt; 
'    'iiifO  theaolotiou  of  eulphat«  of  thorina,  a  boiling  saturated  uoLaLvua 


b^  i/  to  tho  • 


b  M  v«7  Mlsble  ' 

AX>  PoTAMnrn. — PivciptUlal  iil 

^  M  aqMOw  coloUcm  of  a  mtt  of  tkM 

V  vitk  a«y  ««faer  mlt  of  potvi  saJ  i 

a&d.'   TW  alt  M  »ot  daoaBpaaed   by  ifnttioD ;  }* 

f  iiiiiwi|iuiii  it  vitli  %  aligfat  explemw,  bat'wiUiuot  uv  i 
r  G^     It  M  i—iil«hfa>  m  «mur. 

P.  XmAZB  or  Thouxa  jlsd  Potabh. — The  sololioa  eta|wninl" 
L  tlw  »ir  to  ft  «Tnp7  cciuistciice  acltilifiai  completclj  in  s  ibr«t»  Mfc 
I Ycfj  Mlalile  IB  water  aail  is  sIcoIkiL 

TRoRmoc  AHD  Sodium. 

rinA  JoM  not  SmeHw  Iiefore  the  blowpipe  in  catboBAltl 
„«x  or  mieroeomic  nit  it  tliwolve*  very  slowly;  tbe  ba 

it«(]  with  the  earth,  btworaf*  inilk-while  on  rooljua;;  a  lt«4  l 
'  I  rciuaiod  transivarent,  and  is  not  rendered  turbid,  ovru  bgrl 
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CuAI^CR    XIV. 


ZIRCONIUM. 


Japrotli.     Zirconia.     Bfitviige,  \,  203  and  227. 
iiytoQ-Morveau.     Zirconia.     Ann,  Chim.  21,  72. 
ftnquelin.     Zirconia.     Ann.  Ckim.  22,  170. 

rzeliuri.     Zirconiik.     Schw.  21,  4U. — Zirconium  and  Zircouia.     Pogg. 
4,  117. 

fcfF.     Zircouia.     «S<rjSu'.  28,  102. 

hevreut.     Zirvonia.     Ann.  Chim.  Pkyg.  13,  245j  also  Schw.  29,  144. 
eruianii.    Uuchneri  HeperL  35,  117;  ^nn.  rharn.  52,  440,  1844. 


ITixlory.  Zirconi.i  was  discovcrcil  \\y  Klaproth  in  1780.  In  1824, 
zelius  olitniniitc*!  llie  metal  zircuuium  from  it,  and  gave  a  more  exact 
ount  of  its  clienitcal  rulatious. 


Si 


'ourcfs. 


Rare. 


1.1 


iilc 


cum 
titanic  acid  in  Poljmijfnite. 
d  Oor&toditc;  and  with  tantuUc  acid  (to  the  aniouul  of  3 


sd  Hyacinth)  and  in  Eudlal 


iibiiied  with  ^i]ica  in  Ztrcnn 

Aeaciii- 

por  cent. 


) 


nite,  an<l  Uor&tP> 
fijjft  PergUi>onite. 

^^  Preparaiion.  In  an  iron  tube  J  of  im  inch  wide  and  1^  inchos  lonif, 
elosed  at  hottom,  and  contained  in  a  platinum  crucible  not  luacb  larger 
than  itself  and  furtiisbed  with  a  cover,  a  nilxtnrc  of  dry  powdered  lluo- 
ride  of  zirconium  ami  potassium  an-aiiged  with  potassium  in  alteriiale 
layers,  is  heated  over  the  flame  of  a,  spirit-lamp.  The  heat  is  applicil 
gently  at  first — the  mixture  being  freijurntly  htirrcd  with  an  iron  wirt*; 
Afierwardtj  the  temperuturc  ia  raised  to  lov  rodacss — whereupon,  if 
ihe  doable  fluoride  la  perfectly  dry,  redaction  takes  place  without  any 
voiee  or  uppeamnce  of  cumbutjlion.  A  tube  uf  ^lass  may  also  hn  u?tea 
loatewl  of  au  iron  tube;  but  ia  that  eaec  siliciuin  is  reduced  from  tliu 
^aes,  and  :i»  the  tuW  cooU,  cracks  off  and  contaminatea  the  zirconium. 
The  mass  when  cold  is  digested  in  i^-ater,  on  the  addition  of  wliich,  a 
alig^ht  evolution  of  hydrogen  gas  takc«  place,  and  the  zirconinni  is  sepa- 
rated. It  ia  then  wa«h<Ml  with  cold  water;  and  in  orrlcr  to  get  rid  of 
the  hydrate  of  zirconia  mixed  with  it— which  is  formiMl  by  the  action 
of  the  piTitash  on  the  ix'niaining  isilicu-fluorido  of  zirconium  (the  pot>iah 
itself  being  produced  from  tliy  puta.'^sium  by  decomposition) — it  is,  whilo 
atill  vtot,  digoiitcd  for  elx  Imura  ai  n  temperature  between  40"  and  50"*, 
with  a  mixture  of  equal  parts  of  hydrocldoric  acid  and  water,  which, 
by  slightly  acting  on  the  zirconium,  givod  ri.<c  to  the  evolution  uf  a  small 
quantity  of  hydrogen  gfts.  The  whole  is  then  thrown  upon  a  filter,  and 
VOL.  lit.  % 
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tlie  zirconium  waaLcd,  firsl  witli  water  oontaininjg  aat-ammettMV^ 
lastly  with  ulcuhu).  (By  wuhing  vrilb  pure  wutcr,  the  whole  of  tlieBr- 1 
conium  would  Ite  earned^  in  a  stato  of  uiiuute  divi«ion.  through  the  pafn  | 
of  the  filter.  (Berzcliua.) — The  earlier  attempts  of  Sir  H.  Davy  (f  Lft.33, 
392)  to  obtain  zirnoninm  wcro  attended  with  le«s  satUfactory  rviollA.  J 
Becquerel  {Ann.  Cliim.  Pfiyf.  48,  337)  introduced  into  the  t«Ui] 
{App.  8)  a  concentrated  solution  of  chloride  of  ztrconim:  '  "lA  I 

a  Anmll  qnnntityof  chloride  of  iron  (withont  this,  the  decoiiij  oiU 

not  take  place);  filled  the  tube  n  and  cup  e  with  a   feolutiMU  of  ronnN 
salt;  and  passed  the  poditire  electr<}de  of  a  voltaic  hattory  of  dO  paintBti 
the  tube  a,  am)  tbo  negative  elet^rode  into  thn  tul>«  b.     Thu  negatjrff  |il»> 
tinum  wire  first  beeauie  ^nrey.  and  in  the  course  of  24  hour?  was  euTefri  I 
with  steelgrey,  four-elded  tables,  Brst  of  zirconium  mntainine  iron.  bA  j 
afterwards  of  pure  zirconium.    Theae  crystal*  yiebieJ  readily  to  the  WflW  j 
of  a  hammer;  ancl  war**  mpiilly  converted  by  oxidation  into  «  wfaitet 
not  only  on  exposure  to  ibe  air,  but  even  in  iho  lit^iiid  in  wbicli  tbfy  < 
prodnced.     Thi«  change  took  place  as  soon  as  the  current  of 
was  interrupted,  and  wsh  attended  with  evolution  of  hrdrogea  ^u. 
great  oxidabiUty  was  attributed  by  Bccquerol  to  the  preseoee  of  a  (Mil 
of  iron. 

Properties.  Black,  coherent  powder  resembling  charcoal  in  spj^iJ- 
oncc;  may  be  compressed  by  the  burniuhing  steel  into  thin,  sbinioe  ta^  I 
n^euibling  graphite,  of  a  grey  colour  and  some  degree  of  inelatt  ' 
thcM)  ecales,  boweverj  do  not  conduct  the  current  of  a  hydro-el* . 
Zirconium  rany  be  heated  in  vacuo  or  in  an  atmo^phore  uf  bydn-p-n  ^  U  . 
the  melting  point  <>f  gla-f*,  without  fusing  or  undergoing  any  ciutn^  |W  ] 
if  hydrate  of  zircunia  \h  present,  the  niftal  bec^nietf  boattvl  to  rt-dotM.  hr 
absorbing  the  oxygen  of  the  water  onnibiaed  wilji  the  Ktrconia).  La 
nited  zirconium  difiuses  itself  tlirough  water  in  so  fiur  a  Mate  of  div^ 
that  it  passes  through  the  filter;  the  addition  of  hydrochlori''  aciiL,  < 
substanoed,  &o.,  infitatitly  raiit>e^  it  to  aggregate  into  large  flakes.  Btf  i 
it  be  left  at  refit,  and  eiipcciully  if  beat  be  applied,  the  circonium  scpanw 
from  the  water  and  falU  down  to  the  bottom,  but  only  after  a  i 
lapse  of  time,  (fierzclius.) 


Compowtds  of  Zirconium. 

ZntcomtiJi  and  Oxtoen. 

ZincoNtA.   ZrO. 

Zirconerde,  Zirlronium-orydt  ffj/aeinthtttU,  ^irtont, 

Fortn-aiion. — 1.  Zirconium  take^  fire  in  Ihc  air  at  temi>erata]M  < 
derably  beluw  redneii!^,  and  burnt)  with  a  brilliant  Hglit.  though  tran^ 
and  forms  zirconia,  whJt«  and  free  from  p(4a»b.  If  the  tnetal  » t 
with  hydrate  of  zirconia,  the  comboBtion  i«  attended  with  a  kind  of  cx^ 
sion,  and  the  materials  arc  H-attcrtHi  alHJut;  if  carbuD  is  prrxrol,  it  hni«» 
•o  turrounded  by  the  earth  that  it  is  not  consumed,  and  girt»  a  4wi^ 
btie  to  the  zirconia.  Zirconium  ignited  in  vhcuo,  and  cxpoocd  ta  tfcrV 
a«  soon  as  it  cools,  becomes  so  much  beatwl  tlial  it  take*  fire;  bnt  '  *'^"' 
ignition,  it  is  first  brought  into  contact  witb  air  in  a  nano"' 
ficitber  takes  firo  at  that  time,  uor  when  subfcquentlj  throwB  o«i  is 


zmcoNu, 
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lur- — 2-  Willi  ilie  Ijdrates  of  tho  fixed  alkalis,  hydrate  of  jirconin,  or 
hydratod  borax,  zircoiiiimi  exjdodea  ou  tbe  nppHratinn  of  heat,  aliworbing 
tho  fixvgon  of  tho  water.  >]catcd  with  cttrbounte  of  potash  or  etMln,  it 
combine)*  with  the  oxygen  of  thn  cnrbonic  anid,  tho  decom position  heing 
attended  with  a  slight  explosion.  It  decomposes  clilorato  nnd  nitrate  of 
j>Cfta^h,  bat  only  at  u  re«l  IieiU;  a  mixture  of  chlorate  of  potii^ih  aud  rirco- 
niuin  tiiken  fire  when  f-martly  struck,  but  does  uot  detonate. — 3.  Aqii^ 
rpgia,  oil  of  vitriol,  and  concentrated  hydrochloric  acid,  oxidize  zirconium 
only  Bt  u  boilinp  heat  and  but  slowly,  the  latter  evolving  hydrogen  gas. 
HydroBooric  acid  (iJMolvea  it  even  in  the  cold,  with  disengagenieni  of 
hydrogen  gas;  a  mixture  of  hydrofluoric  and  nitric  acids  dissolves  it  with 
great  rapidity.  (Berrelius.) 

PrfjHiratian.     Zircon   (which  consists  of  silica  and  zirconia,  with  a 

ery  small  quantity  of  RCRipiinxide  of  iron)  or  hyacinth,  \a,  in  the  first 

iiace,  ;-ery  finely  pounded:  the  oxide  of  iron  may  then  be  purlially  sepa- 

ated  by  dtgfjstion  in  hydrochloric  acid. — As  scipcon  is  fre<]>jently  fonnd 

llixed  with  spinelle,  ;(urnet,  tfec.  it  should  be  previously  ignited — whereby 

lis  colour  ifl  destroyed,  while  that  of  the  other  geme  remains  unaltered— 

"  ad  the  colourless  cry.s1,ils  uf  zircon  picked  out.  ^Berttdius.) — The  dectmi- 

BJtion  and  furlhcr  treatment  of  the  zircon  is  then  coniluctcd  as  follows ; 

a.  Decompnnilivii  of  the  Zircon. — I.  Klaproth  and  Bt-rzelius  fuse  tho 

Dunded  niiuenil  at  a  gentle  heat  with  4  or  .^  parts — Chevreul,  and  [)ubr>is 

:  Siivoira,  with  2  purLf  of  hydrate  of  potanh,  the  materials  being  pnt  into 

silver  crucible,  and  kept  at   a  gentle  heat  for  an  hour  or  two.     The 

pooled  mass  is  then  digested  in  hot  water,  as  Ions  as  the  water  eon- 

*^Tiuea  to  dissolve  ou*  any  silicate  of  potasli.      The  insoluble  residue 

tuista  of  silicato  of  zirconia  and  potash  (a,  I )  roixod  with  sesipiloxido  of 

On. — 2.  Bcrzelius  gently  ignites  a  mixture  of  one  part  of  zircon  and 

I  parts  of  carhnnate  of  polaah  lu  a  platinum  crjcible;  and  introduce 

^drate  of  soda  from  time  to  time,  in  small  pieces,  into  the  middle  of  tho 

■ixture — taking  caro  that  it  docs  not  come  in  conlnct  with  the  crucible — . 

thereupon  the  hydrate  fuses  and  is  absorbed  by  the  jwrous  mass.     This 

node  of  prooeeiliiig  prevents  the  spitting  which  would  otherwise  bo  pro- 

locod  by  the  ci^capo  of  tbe  water  contained  in  the  hydrate  of  soda.     The 

Sovercd  crucible  is  then  exposed  for  three  quarters  of  an  hour  to  a  heat 

■pproacliing  whiteness. — 3.  Wohler  {BfrzHiut,  Lflivb.  2,  3ni)  introduces 

intimate  mijcture  of  one  part  of  powdered  xircon  with  4  parts  of  ilry 

rboiiate  of  soda  into  a  platinum  crucible  titled  with  a  cover;  places  this 

an  earthen  crucible — the  bottom  of  which  is  covered  with  magnesia  to 

Brevent  tUu  plnlinutn  from  adhenogto  it;  and  ignites  strongly  f"r  half  an 

Dor  in  a  wind-furnace.     The  masj)  becomes  foscd  and  perfectly  disiute- 

at«d.— 4.  Berlhier(JnR.  Chim.  l'ky$.  50,3tI2;  sA&jAnn.  f'fuirni.  .0,  246) 

Bw  one  part  of  zircon  with  3  pans  of  hydrate  of  soda  at  a  gentle  heat  in 

L  silver  crucible,  «r  with  3  parts  of  dry  carbonate  of  soda  at  -x  high  tenipe- 

^turo  in  a  platinum  crucible.    He  prefers  soda,  bocanao  potash  producea 

frith  the  zirconia  a  double  atlt  which  is  difficult  to  decompose.    The  mass 

\  difTused  in  a  large  qunntiiy  of  cold  water;  tho  solution  decanted;  and 

he  greater  part  of  the  swia  and  silica  separated  by  repealed  washing  with 

Irater.  and  decantiitiou. — ,0.  Berthier  first  fuses  the  zircon  at  a  gentlo 

St  with  2  p;ir(.i  of  hydrate  of  soda  in  a  silver  crucible,  and  then  exposes 

he  mass  in  a  charcoal  crucible  to  a  full  while  hont. — 6.  Berthier  also  fuses 

I  mixture  of  1  part  of  zircon  aud  2  parts  of  carbonate  of  8<Kla  in  a  silver 

ucible;  reduces  tho  cooled  moss  to  powder;  mixes  it  wUli  X  \«.tl  o^  to\- 
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pbnr  (to  1  part  of  zircon),  ami  i^ltca  tlio  mixtaro  \u  a  charcoal  czttcible 
at  sucli  a  tempcniture  tliat  tbu  ma^ti  uiuy  roiimin  for  gouic  tuQo  in  a  [rfttrt^ 
fttate.  The  redJisli-grey,  UUstered,  au<l  Romcwlmt  nrystAlline  mufl  u 
ponndcd  wheu  cold ;  Uien  diffused  through  a  larLrc  ijiiantitr  of  water 
freed  from  Llmosphcric  air  by  boitiniBr;  aud  tlie  tfulotiou,  which  oontaiDS 
eulpliidu  uf  sodium  to^ctlu'r  with  Fulpltido  of  iron,  u  decAntcd  from  ihe 
airoonia.  The  separation  of  the  iron  from  tho  xirconia  is  facilitat^jd  by  roa- 
veriiiig  tho  Hi's(|uioxido  of  iroa  into  sulphide. — 7.  Berthier  (.-t ««.  Ckim. 
Phys.  59,  li)2)  pUc«s  a  misturo  of  10  parts  of  zircon,  33  parts  of  qaanz. 
and  11*1  parla  of  marble  in  a  charcoal  crucible,  and  heats  it  in  a  bhwt-fQ^ 
nocc.  TIic  iron  ia  rc«lucc<l.  and  may  bo  detached  from  the  stonr  mns  by 
the  blow  of  a  lianimur.  One  juirt  of  zircon  likewise  fiisna  completely  wtio 
2'4  partfl  of  litliar^. — S.  W'uhler  {Pogg.  48,  94)  proposcfl  to  pass  chlorin* 
gdJi  over  a  mixtun>  of  powdered  zircon  and  cbarccal  iguitetl  in  a  tube  of 
porcelain  or  very  iiard  ulas.-',  whereby  tho  chloride  of  »iliciuni  will  be 
volatilized  and  ihu  chloritic  of  zirconinm  fiublimcd  lu  rombinatinu  wii 
zirconia,  and  in  such  a  state  as  to  be  perfectly  soluble  in  hydrochloric  _ 
b,  FnrOur  treatment  of  Uit  dithiteijraitd  mriM. — 1.  Klaproth  ilissol 
the  powder  (a,  1)  in  dilute  hydrochloric  acid  (it  requircji  long  dipr^tJoa 
and  hcuting);  fUtcnt  to  scpanite  any  xircon  thai  may  remain  unacted  nn; 
and  throws  down  ttie  hydrate  of  zirconia — eont^iminaled  with  hvdrat«<l 
ecsqaioxidc  of  iron — by  mcauB  of  caustic  pota.sh. — 1.  Chcvrenl  mixes  the 
jwwdcr  {a,  1)  with  hyrlrochloric  acid  to  the  con^iistenco  of  a  thick  pail«; 
introduoea  it  into  u  long  ula^s  tube  taperini;  townnis  the  l>ottom;  aiul 
anffen  ooncentrated  hydrochloric  acid  to  trickle  through  it,  till  that  which 
positeii  through  is  no  lon;L;er  blackened  by  snlphuretted  hyflrogcn — a  proof 
that  it  no  ion^'cr  contains  any  tsilver  fnim  the  crucible — and  till  it  giTb 
with  hydruitulphatc  of  ammonia,  a  pure  whilo  precl|d(atc  uf  hvdrate  of 
zirconia,  thereby  showing  the  absence  of  iron.  (The  hydrochlur'ic  acid  in 
passing  throu<;h  dissolves  a  portion  of  the  xirconia:  liei'Z'Uas.)  The  chlo- 
ride of  zirconium  still  remaining  in  the  tube  is  then  di.'^olved  in  waur; 
filtered;  and  the  hydrate  of  zirconia  thrown  down  by  ammonia.  Ac«orl- 
ing  to  Berzeliu.4,  the  ncict  hydrochlomte  uf  zirconia  contaminated  wiili 
iron  may  be  evaporated  to  the  cry.«talli):iD;:  poini,  and  tho  cryBLvIt*  puriS«(l 
from  oxide  of  irfiu  by  di^e5tion  in  concentrated  hydrochloric  acid,  in  whifk 
they  are  hot  Tery  «pariiij:ly  soluble:  tho  crystals  may  then  bo  di8M>K(d 
in  water  and  the  solution  precipitated  as  bcl'oro  bv  auimouia. — 3.  Uaboii 
&  Silveiru  </l»n.  ('him.  Phifi.  14,  111;  also  X.  fr.  5,  2,  AIM\)  ovaporat* 
tho  hydrochloric  acid  solution  of  {a,  I)  carefully  to  drynese;  exhaust  lh« 
residue  n-ith  water  acidulated  with  hydrochloric  acid,  which  IcavM  tJw 
silica  undissolved;  anrl  precipitate  zirconia  and  Bosonioxido  of  jma  fram 
tho  (iltercd  folution  by  uxcess  of  ammonia.  They  tfico  WB*h  the  preeipi* 
tate  thnrouj^hly;  boil  it  with  solution  of  oxalic  acid;  sepanktc*  the  ferric 
oxalate  by  Bltration  and  washings,  from  the  inf^olublo  oxalate  of  zin»(iia: 
nod  either  icnito  the  latter  to  obtain  the  pure  earth,  or  deroraposc  it  wilk 
potash  to  obtain  the  hydrate. — 4.  Hcrzelius  dilotca  ihc  bydr«x-hIoric  urA 
solution  of  (o,  1)  with  water,  and  boils  it  for  a  qnorUT  of" an  hour.  Base 
hydrochloratc  of  zirconia  free  from  iron  is  then  thrown  down,  and  raav  >-' 
twparated  Irom  the  acid,  cither  by  i;;niliou  or  by  digestion  wit'i 
potaoh. — 5.  Or  ho  #aturatcA  the  neutral  solulion  with  sulphate  ».i  . 
whereby  a  bOAlc  sulpbato  of  zirconia  and  potash  \n  formed;  wa4iu_ 
double  salt  with  a  saturated  solution  of  sulnhnto  of  jiotojh;  and  dtj 
wilb  w>lution  of  potash.  The  itrrcoiiia  in  thereby  se|iaral*<J  in  thn 
c/  hydralO;  which  is  washed  and  dried. — The  solution 
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rith  sulphate  of  potfl^h.  still  contains  n  portion  of  zirconia  together  wJlU 
lie  oxide  of  iron;  both  Iwifcs  may  ho  tlirown  down  by  potnsh;  the  preci- 
^tc  dissolved  in  a,  small  quantity  of  hydrochlorir  iicitl;  uad  the  ztrcottiu 
,^^»n  eejiurated  hv  the  aihlUion  of  eulphnte  uf  potaish. — S.  Bcrzelina  dis- 
eolvca.tlie  ignited  mass  («,  2)  after  cooling,  in  dilute  hydrochloric  acid; 
liltcrs  from  iiiideconiposed  zircon;  evaporates  tlie  filtrate  nearly  to  ilry- 
nc>-5;  dilutes   with   water;  and  separates  the  solution  from  the  siliea  by 
filtmtion.     He  then  adila  an  excess  of  ammonia;  dissolvea  the  precipi- 
tated hydrates  of  zirconia  and  ferric  oxiihr  in  tartaric  acid;  HU[H'rHatiirate8 
the  liquid  with  nnimonia;  mixes  ttie  ckitr  bolntion  with  bi-hytlroEiilphato 
ammonia,  which  jiroc^ipitatee  the    inm   in    the   fonii  of  protoHuI|"hi(le; 
ats  the  mixture  into  ii  sloppcrpd  bottle^  and  leaves  it  in  &  wann  place 
(III  tilt"  precipitate  has  settled  down;  pours  ofl"  as  mucb  of  the  solution  as 
OBsible,  and  filters  the  rest — without  however  wathin;?  the  sulphide  of 
on — as  a  portion  of  iron  mi^ht  thereby  be  imparted  to  tin-  lli|iiid — and 
Jly  evapomtos  to  dryne**  and  ipnites,  till  iiothiuj^  hut  pure,  white  zirco- 
is  left  behind. — 7.  Berthier  treats  the  insoluble  re&iduo  (a,  4)  with 
oild,  TOoderutelv  strong  hydrochloric  aoiii;  adds  water,  which  <lissolves 
arly  the  whole;  ovupomtcs  to  a  small  balk;  separates  the  solution  from 
be  insoluble  silica;  dilutcH  it  with  a  cuusidcitible  quantity  of  wjitcr;  and 
kturales  it  with    hyilrosnlphiiric  acid.      Any  precipitate  of  nidphide  of 
DpjM»r  that  may  be  formed  (the  copper  being  derived  from  the  silver 
rucihle)  niuf<t  he  .•■eparated  by  filtration.     The  li<]uid  is  then  mixed  with 
Kcee;i  of  ninmonia,  which  throws  down  a  mixture  t»f  hydrate  of  zirconia 
D<1  pnitofulphidc  of  iron;  and  the  precipitate — after  bcin^  separated  from 
be  li<juid,  by  leaving  it  to  subside  in  a  stoppered  bottle  and  decanting — 
;  mixed  with  pnch  n  qimiitity  of  aqueoiip  sulphurous  acid  ihat  the  odour 
*  the  acid  may  remain  jK-mmnent.     The  sulphurous  acid  dissolves  the 
rbole  of  the  iron  in  the  fonn  td  ferrous  eulphite.     The  perfectly  whito 
pydrute  of  zirconia  which  remainB  undissolved,  h  lastly  to  bo  wai>licd  with 
er.     A  small  quantity  of  zirconia  is  dissolved  by  the  excess  of  sul- 
bhorouB  acid,  together  with  the  oxide  of  inin;  but  by  boiling  the  liquid 
ill  the  excosK  of  acid  is  expelled,  the  zirconia  is  completely  precipit«tc<l 
rithout  the  slightest  admixture  of  iron. — 8.  Berthier  digests  tho  residue 
fa,  6) — freed  by  water  from  tho  sulphides  of  iH>n  and  sodium — in  a  small 
quantity  of  hydrochloric  acid,  and  thereby  disjiolvcs  out  the  rest  of  tho 
on  and  a  small  quantity  of  zirconia.     The  remaining  zirconia  merely 
eqnires  to  be  freed  from  silica.    The  small  quantity  of  zirconia  contained 
the  fermgindus  hydrochlnric  acid  solution,  nrny  bo  precipitated  by  tho 
RUtions  addition  of  c-nrhntiate  of  ammonia  or  cubonate  of  soda^  the  iron 
the  liquid  being  in  the  state  of  protoxide. 

If  Scheerer  {Fojig.  59,  4H)  fuses  zircon  with  four  times  ita  weight  of 
arbonato  of  soda,  and  digests  the  residue  in  pure  water.  The  water 
littsotres  out  silicate  of  soda,  together  with  the  excess  of  cnrl)ottate,  and 
ives  behind  a  heavy,  white,  insoluble  comjtonnd  of  zirconia  and  soda, 
ogethcr  with  light  Hakes  of  oxide  of  iron,  oxide  of  manganese,  and  other 
foreign  subcctancei*.  which  float  about  in  the  liquid  when  it  w  agitated. 
The  supernatant  liquiil  ia  poured  off,  with  as  much  of  the  impurities  aa 
pofsibic — fresh  water  added — and  the  treatment  repeated  till  nothing  but 
the  heavy  white  powder  remains.  This  substance  may  be  ct>llected  on  a 
filter  ami  washed,  if  neceseary,  but  not  too  long;  for  it  is  gradually  decora- 

I posed  by  water,  zirconia  |«i#.«-ing  through  the  filter  in  the  peculiar  iitatc  in. 
firbich  it  resihts  the  action  of  luids.  On  pouring  hydrochloric  acid  over 
|he  sail,  it  becomes  heated,  and  Kwells  up  considerribly,  but.  without  cvola- 
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Th*  water  Et  nrpelled  at » tonpemttiM  cnRmd*ftRhlT  hel«w  n4BMit 
[•ad  if  tiM  heat  be  raised  t«  low  rvdiMii,  aft«r  nJl  the' water  ha«  btfl 
^  driven  off.  ibe  peculiar  iDcaodewcDce  tirat  obM-rvol  by  tSir  H.  I>t«T  ■ 
^pmdueed  (I..  107),  According  tu  Cliovpeul.  the  incandMc«fM«  w  |#i- 
[aided  by  blockeniog.  ^Tbu^  MeonliDg  to  Hermann,  arutt  fi^  ^ 
[,yrafienoe  of  impuriUea.) 

h.  With  acida.  furmtng  the  Saitb  op  Zi«pr>»ia. — Tb«  affinitr  *.f  inh 

[lor  urroiiia  ii  very  »!ii.')it.     ^ircntiiu,  which  hiis  been  b«t«t»d  to  n 

cenee,  is  no  longier  eitluble  to  nny  acid,  excepting  uulpbane  aciil .  .:  .. 

finely  pounded,  and  dowly  di^'C'-ted  in  a  heated  mixtuiw  of  2  pub  af  rf 

of  vittiul  and  1  part  of  water,  lill  the  water  and  eiriwa  of  mtrid  an  dfifW 

ft   naidiia   is   left   consistini^   nf  ^oluhlo  sniphale  of  ainv>ttta    TW 

kte,  when  precipitated  ami  ira^hcd  in  the  coitt  and   Ibe  earb^i* 

>ilate(l  in  llit*  cohl,  dissolve  r««dilr  in  iioids;  but,  if  the  ky-dtatolv 

— tcipitated  hot,  ot  woehod  with  hiiiting  wat«r,  i|  diwolvia  tmh  » 
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Bncenlrated  acids,  and  af^r  long  digestion  at  d  high  temperature.     Tli« 

ydrate  la  not  soluble  in  bulling;  solutions  of  ammoiiiiicul  hulu  (Horzelius); 

-  in  fiolutioDs  of  alkaline  carbonates,  even  wbeu  it  is  frealil^  precipitated 

{ertnauD).     TUd  sululile  salts  of  zirronia  have  a  Rtrong,  purely  ufitrln- 

tnt,  smtr  ta?te,  and  redden  litinut.     When  strongly  heated,  they  ^ive  up 

beir  acid,  ]>r<)vii]eil  tlio  acid  ix  of  Huctt  a  nature  tbat  it  can  be  volatilized 

deouinpoi^ed    by   lient.      The   precipitates  prmluvod   in   solutions   of 

Breonia-HattH  by  various  reu^nts  are  n«  follon-s:  Pure  lUknlie  and  alkaline 

vdro.<til[iliateii  a<-t  ufmn  ^dutiuntf  of  ztrconia  in  tbe  same  manner  a^  upon 

ao  aolntions  of  th<>  prei^edin^  enrth*,  thorina  ]>erliaii9  excepted — tliat  is  to 

y — they  produce  a  precipitalc  of  liydrate  of  zirconia,  insnluMo  in  cxce.8« 

llio  reagent  (and  containinj^  a  aniall  quantity  of  the  alkali  obstinately 

Iherrngtott:  Hermann).     The  precipitation  hy  the  alkaline  hydroKul- 

batcs  is  attended  with  evolution  of  Ityilroaulphuric  acid.     The  alkaline 

frrbonnted — and  carbonate  of  lime,  according  to  Kobcll — give  a  precipi- 

ftte  of  tMrhonate  of  zlrconin.,  which  id  (Soluble  iu  excess  of  monocarbonate 

bicarbonate  of  aninionio,  potash,  or  soda,  especially  if  the  zirconia-ealt 

I  added  by  dcc-rees  to  the  excess  of  alkaline  cjirbonatc,  and  the  liquid 

^itatofl.     H  Hermann  slates  tbat,  when  an  alkaline  curbuitate  is  idded  to 

I  neutral  solution  of  zirconia,  the  fir*«t  [portions  give  rise  to  thp  formation  of 

I  soluble  basic  snlt,  and  n  furtbor  quantity  throws  don-n  an  inaoluhio  Ifflutio 

Kit,  with  evolution  of  oarbonio  acid.     This  basic  salt,  however,  dissolves 

,  an  excciw  of  the  reagent,  forming  a  double  carl>onate.     Tbe  alkaline 

llphites  bebftve  in  a  similar  manner.  {Ah.n.  Pha/tn.  52,  240.)  IT     Pbo»- 

lioric  acid  and  phosphate  of  soda  produce  a  white  precipitate  of  phosphate 

"  lirconia.    Sulphate  of  potash  after  a  short  time,  even  with  exoe-ss  of  acid 

Ofient,  throw.4  down  basic  iloiible  sulphate  of  zirconia  and  ptHash,  soluble 

a  large  fguiintily  of  hvdrochluric  ai-id,  when  precipitated  from  a  cold 

plution,  but  scarcely  soluble  when  precipitated  from  a  hot  solution,     tiul- 

ihftte  of  soda  causes  no  precipitation;  sulphate  of  ammonia  sometiniee 

^xily,  the  precipitate  thereby  pr^jdnced  being  more  easily  stdublo  in  water 

Qu  acids.  (Berzeliua.)     Oxalic  acid  :  floculent  oxalate  of  zirconia,  soluble 

I  a  large  excess  of  hydrochloric  acid  (Vauf^uelin,  H.  Rose);  according  to 

ffufff  oxalate  of  ammonia  precipitates  the  hydroehlorate,  but  not  the 

nlphate  of  zirconia.      Alkaline   tartmtea:   white  tartrate   of  zirconia, 

:>lubio   in  caustic  potash.     Alkaline  benxoates   and   succinates:   white 

enxoat«   or  succinate  of  zirconia.     Tincture  of  galls:    c«ipious   white, 

IVauquelin),  yellow  (Hcrzt^lius),  and—by  concentrating  the  solution — 

elalinous  precipitate  (Chevreul),   soluble,   ucconliiig  to   Vauquelin,  in 

Rcess  of  the  tincture.     Tbo  zircunia-salts  are  not  precipitaloti  by  zinc  or 

Ifciii  (Pfatf);  by  suipbunc  acid,  unless  potash  is  also  added  (Berxeliush  by 

'■trie  acid,  or  tbo  alkaline  citrates,  even  with  the  aid  of  beat  (Berzelius^; 

by  ferricyanide  of  potassium.     According  to  Uerzelius,  ferrocyaniJe 

potas.sium  liktiwiye  causes  nu  precipitate;  but  according  to  Pfaff,  it 

odaces  a  greenish-white,  and,  according  to  CbevrQul,a  white  precipitate, 

i>luble  iu  excess  of  the  reagent. 


ZiRCONitni  AND  Carbon. 

A.    Carbide  nv  Zirconium. — Formed  when  zirconium  is  prepared 

^ villi   potassium    containing   carbon.      It   rcsonibles   pure   zirconium   in 

external  appearance;  but,  when  di&sulved  iu  hydroQuurio  acid,  leaves  a 

rfcsidue  of  carbon;  with  boiling  hydrocblorio  acid,  it  evolves  hydroi^n. 


gM  vUek  MBftUs  like  tint  pieyw4  fim 
nrcmn  v1iw4i  is  oot  perfecilj  vkiMi,  1 

B.   CA«B»!tATE    DP     ZlRCOMA. F«^bJ    W^B    S   «h  tf  I 

pimpitelrd  in  the  culd  by  caHwanata  «f  pote^     Wkilc  i 
acvarfaig  to  KUproUi,  cootKina  51*5  per  <■■*.  W  "wlV  7  tf  m^  i 
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Ion  of  wi.t«T,  the  sfjintion  is  rcjwlvcd  into  the  salt  a,  which  is  precipitated, 
ud  the  salt  c,  which  remaino  in  uulutiuD.  (Berzelius.) 


2ZrO 


Calculation. 


60' 8 
400 


60*32 


Bcrzetius. 
60-27 
39-73 


220r,  SO"    ...  100-6     ....  100-00         lOOOO 

Slonotuipftate. — Zirconia  or  hydrate  of  rirconia,  free  from  poLoah, 

I  (lissolvtid  in  an  excess  of  »ul[)hiiric  acid;  the  solution  evaporated  to 

irj'uesH;  and  (ho  reaidiio  heutcd  for  a  quarter  of  an  hour  at  a  teniperaturo 

.  \\iiil  below  reduces.     The  arilt  loses  the  whole  of  its  arid  at  a  full  red  heat, 

Iltffiratfd. — A   neutral  aolutinii  of  the  f^alt  yields  nn  evaporaliou  a 

-gninniy  matw,  which,  when    further  dried,  hecomes   wliito  atid   full    of 

fissures.      If,  however,  the  fnlutioii  contain.s  free  acid,  hydmtccl  crystals 

are  obtained,  wliich  may  be  freed  from  ndherin;;  acid  by  incinia  of  alcohol. 

The  cry<>tnls  fuifo  when  heated,  giving  off  their  water,  and  swelling  op 

,yliko  alum. 

The  anhydrous  Kilt  dipsolves  very  slowly  hut  complptoly  in  cohl,  and 
.  rapidly  in  hot  water.     Ammonia  added  in  excess  tu  the  polulion,  pre- 
cipitates pure  zircoiiia  free  from   sulphuric  acid.     AIcoliol   throws  down 
a  mixturn  of  iho  nionoaiilphate  anri  tnsulphate,  whieh,  after  Lein;,'  washed 
Milbr  n  con.siderablo    time  with    alcohol,  \s   entirely  converted   into   tho 
^^kifiulphate  of  zirconia.  (Berzelius.)     The  cry«tallixcd  ttalt,  ne  obtained 
t     hy  Vau(|uelin  and   KInproth,  contains,  according  to  Bprzelins,  a  Email 
Buaatity  of  potaf$h. 

ColcnlaCioa.  nersclitM. 

ZrO    304     ,..       43-18     4313 

SO* 400      ...       56-82 56-87 

ZrO,  S0»        70-4     ....     100-00    100-90 

Zirconium  ksh  Selenium. 

Shlgmte  of  Zirconia. — White  powder,  which  parts  with  \U  acid 
rheu  i^nitefl.     It  l.f  inttolublo  in  water,  but  soluble  in  an  aqueous  solution 
f  e«l«niouB  acid.  (Berjceliua.J 

ZlRCOMCM   AHD   BrO»1NE. 

ITjfdrfttrd  Bromide  of  2irMmum,  or  Ifr/droltromate  of  Zirconia.— 

solution  of  hydrate  of  zirconia  in  atjueouis  b^'tlrobromic  aci<l  yields, 

er  evaponttitin  and  ^tuniling  for  8cv(>rul  ilay^,  gnmnlar  cry-^tiili),  wliieh 

arc  a  slijifhtly  astringent  ta»le,  and  arc  resolved  by  heat  iutu  hydiobromio 

kcidand  zirciruia,  (Berthcmot,  Ann.  Chim*  Fhy$,  44,  303.) 


ZiRCONICM    A.VD   CHLOIirNE. 

I.  CiiLoniDi;  OF  ZiRCOMrM. —  1.  Zirconinm  gently  heated  in  chlo- 
Sue  gOM  lakes  fire  and  bums,  forming  a  white  sub»<tance  which  doca 
^ot  volutilixe.  (Berzeliua.) — 2.  A  mixture  of  jirconia  (or  zircon)  and 
Aiflrcfial.  ignited  in  a  current  of  chlorine  £»as,  yields  (besides  the  chloride 
"  Hlicinin  erolvcd  when  circou  is  used)  a  white  tubiimate.   (AVbblcc 
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tiou  of  fois.  On  adding  water  to  the  swollen  mass,  a  clear  mlution  u 
obtAiricd.  from  which  ammonia  preoipitates  pure,  snow-white  hydratn  of 
xirt'otiia.  Tlie  |ir^cipiuit<t  may  then  be  collvctod  on  a  tiller,  and  tliorouglily 
washed  with  pure  water,  to  free  it  from  the  adhering  »olation.  IT 

The  hydnitu  of  zirci>iiia  ohiaincd  by  most  of  these  processes  may  bs 
converted  into  tho  pure  eartli  by  ignitiun. 

Properties.  White  powder,  rough  to  the  toneh;  scratches  pla«s  fwhen 
formed  into  hard  lunipn  by  ijjnitiog  the  hydrate  without  previon-  nij 

it  to  powiltT:  liri-thirr).     At  tho  boat  of  a  smith's  f^rge,  it   T  /v^ 

feclly,  and  forms  a  grey  mas^  of  specific  gravity  435,  which  rA>««ml] 
poR'i'lain  in  upffearauce,  ;,nves  spurkai  with  6teel,  and  serutches  gh 
(N'auipieliu.)  Ai:«urding  to  Sir  II.  Davy,  it  even  scrotches  ruck-cry«taL 
According  to  Burzehiis,  pure  zirvonia  is  infusible;  that  which  fanes  ooch 
taius  potubb.  In  the  blowptjie  Qunie,  it  emits  a  light  of  unuKual  spteodonr, 
(Berzeliufi.)     It  is  ta&teless  and  inodorous. 

CdcnUtioo-  BmmKm. 

2f.... 22-4     ....       7S-68         73-6M 

O 80    .„.      26-32        26-314 

SrO 30-4    ....    100-00      too-noo 

(Zr^O*  -  S  .  420*2  +  3  .  100  ^^  1140*4.     BcmUas.) 

DeenmpotitifmB.  By  the  simultanonns  action  of  rbsrcoal  and  chlorivt. 
By  e]c<*tricitr,  in  the  presence  of  mereury,  potaistam,  or  M>diurDT  By 
pota&tinni  at  a  white  hoail 

Cotnhinationji. — ff.  With  water:    HvDnATB  op  ZincoKiA. — For  tfc* 

^  vrtjHifation ,  kw  that  of  the  earth. — VVben  freshly  precipitated,  it  bi  i 

white,  bulky,  semi -gel  at  I  nous  majis-,  when  dried,  it  shrinki^  up  und  furmsft 

yellowish,  shining,  Irunslaoeat,  gummy  ma^e,  baring  a  couchi>idal  fractnrii 

(Vautjoelin.) 

CtlcuUtion.  Bendiui.  H.  D«tj.  Klt^nnU. 

2ZrO    -.. fiO-8      ...     87-11         ..„         87  11         ....         80         ....         06  7 

HO   9-0     „..     I2-»9         ....         12  80         ....         20         ..„         34  3 

SZrO,  HO  ....     G9  8     ...  100-00         ....       10000         ....       100         .».       100-0 

The  water  is  expelled  at  a  temperature  onnsiderahly  below  rednrs; 
and  if  the  heat  he  raitied  to  low  retlnesM,  after  all  tho  water  has  bess 
driven  off,  ibe  peculiar  inrnndcscenco  first  i>b:^errc4l  by  Sir  H.  Pat-y  b 
pHKluced  (I.,  107).  According  to  (.'hcvreul,  the  tncandeaeeoo*  is  pr»> 
eodod  by  blackening.  iTbie,  according  to  Hermann,  orins  hum  tbi 
||ireaoaoe  of  impuritieui,) 

b.  With  aridi,  forming  the  Salts  op  ZiRCoyiA. — The  affinity  of  aai4 
for  circonia  is  rcry  ^liifbt.  Zirconia,  which  has  het>n  hcuted  to  ineaf 
oenre,  is  no  longer  tuduble  in  any  acid,  excepting  vulphuric  acid :  if 
finrly  podiidifl.  and  frlnwiy  di^fO'^ti'd  iit  a  br-uted  miiture  uf  2  porta  of  oil 
of  vitriol  and  I  purl  of  water,  till  the  w.ilcr  and  exctwa  of  acid  ant  drivrfl 
off,  a  rcsidns  is  Ifft  r(Miiii'>ting  nf  Mtjublo  nulpliate  of  lircouta.  The 
bydmle.  when   pri>cipi(ati<d  and  washed  in   the  cold,  and  the 

£rrr)pitated  in  tlip  cold,  dis-^dro  reudilr  in  acids;  but,  if  tbo  hydntal 
iva  precipilAtod  hot^  or  waalictl  with  boiling  watar,  it  dinolvM  oaljr^ 


— Moar>cubosat«  or 
zircouia  very  alowly 
with  greater  fiiciUty, 
"tiiiL  am  added  to  aa 
,ii''iiily  stirred.  But 
ii:iiim  uudie^8<j1vtd  fur 
■  I  1^  r<mi|jletely  pro- 
i'  Id,  even  before  tlie 
<■■■  a  solutiou  ID  bicar- 
.'  <A  a  wliite  nowder; 
L  t.:>|iareot,  gelutitioiu 

-Frequently,  bat  not 
lutiuiis  of  siilpluito  of 
'  in  hot  and  cold  vatcr, 


dc  of  zirconium  absorbs 
lot) 

M. 


lied  wiilt  bvdrate  of  potash 

which  merely  separates  the 

cb  a  portion  of  ibe  aUcali, 


\sn. — Hydrate  of  zirconia  is 

,  ;tud  freshly  precipitali»l  carbo- 

ly.     When  a  nail  of  xirconia  ia 

rooDato  of  potash,  anrl  the  liquid 

•n  i  in  mediately  ;   bicarbonate   iif 

I  'Carbonate.       Hence,    when    the 

lie  carbonic   ociil   is   expelled,   it 

lite  lurin  of  H  hydrate.     The  earth  is 

'   iitity,  wlien  the  .-olution  i«  mixed  with 

:lie  ox(>e:i'(  of  arid   in  the  bicarl>oiiftte. 

!irou'u  down  by  boiling  the  fiolution  with 


|lA  A^D  PoTAsrr. — a.  Bisitlpliate  of  potaah 

tirconia,  forming  a  mixture  which  is  per- 

1  state.      If  a  large  cx<'c>s  of  bisulphnte  of 

BD  cold  dis3*ilves  completely  in  water;  but 

It  U  smaller,  the  fused  muHi  in  dtn^oinpo'^d 

oiai-b  which  diiisol vets  and  the  salt  b  which 

ttt  sireontarPftlU,  sulphate  of  potasb,  addod^ 

'  solution,  graduiilir  sepamtes  the  whoU 
I  It  crystalline,  basic  donble  salt,  while  a  ^oi 
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gaa  -wliicli  firaolI«  like  tliat  propnred  from  casUiron.  Wlicn  barnt,  it  yieliU 
sirconia  wtiicti  is  not  perfcrtly  wbito,  because  a  pcrtioa  of  tbo  enrlMia 
Teiuau)&  UQConsumeil.  (Berzelius.) 

B.  Carbonate  op  Zirconia. — Formed  wTien  a  rait  of  xirconia  is 
precipitated  in  the  cold  by  carbonate  of  potash.  White  powder,  which 
aoconiiiig  to  Khiproth,  contaiiin  51*5  per  oe«l.  of  earth,  7  of  acid,  aa-1 
41*5  of  water;  act-ordiiig  t«»  V'auquclin,  55'5  per  ceot.  of  eartb,  aad  Hi 
of  acid,  together  with  water  which  is  evolved  at  a  geutlo  heat. 

ZlRCOKlUH  AND    BuiION. 

Borate  op  ZrncoNtA. — Prepared  by  prectpitattog  a  salt  of  xircomt 
with  borax.    White  powder,  insolublo  in  water, 

ZiRcoNinM  ANn  pHoapnoRtJs. 
pQOsrQATB  OF  Ztrconia — White;  insoluble  in  water. 


ZlRCOMDM    AND  SULFBITR. 

Sulphide  of  Zircomum. — When  zirconium  is  bcatcil  in  vacuo  wul 
6u)phur,  combination  takes  place  without  emisttion  of  light  and  heat:  l>ut 
when  the  eamo  substances  are  heate<l  in  a  vessel  full  of  hydroi.'en  Ira^» 
alight  combustion  is  obscrrcil.  Dark  cinnamon -coloured  powder,  which 
does  not  aoquire  any  lustre  under  tbo  burnish ing-»tcel,  an<l  in  a  noD-wi»> 
ductor  of  electricity.  Fiitfcd  with  potash,  it  yields  xirconia  and  eulphidfl 
of  potassiuni.  It  dissolves  very  readily  in  hydrctfluoric  acid,  pivinj|^ 
sulphuretted  hydrogen;  in  boiling  aqua  rc^a  it  dissolves  very  slowly, 

B.  Sm,pniTE  OP  Zirconia. — White,  insnlahle  in  init«r;  aceordine  to 
Bertbier,  however.  It  is  sli^ditly  soluble  in  uu  aqueous  solutiou  tif  sulpbur- 
ous  acid,  from  which  it  is  again  thrown  dowD  on  boiling. 

C.  SrLPBATP.  OP  ZiRCOKTA. — «,  TtiivJphate.  A  solution  of  th«  a\\( 
is  precipitated  by  alcohol,  and  the  precipitate  watched  fin<t  with  alcohol 
ftud  then  with  water;  or  a  solution  of  the  salt  b  is  jargidy  dilated  witb 
Water.  Wliite  flakes,  insoluble  in  water  but  soluble  in  hvdrochlorio  acii- 
(Berzolins.) 

CilcuUtioB.  Brntcliiu. 

3ZrO    .„ ,       91*2     ....     G9*5I         69-47 

SO*  40-0    ..-    .10*49        .„ 30M 


SZrO.SO^    ....     131'2     ....  lOOM 
Hermann  mentions  a  ecx-bft«ic  sulphate. 


lOO'OV 


6,  Oiinlphfitf.  Fomjcd  by  saturating  a  conc^utrated  solution  of! 
It  f  with  hydmle  of  xirconin.  On  evn)K>iHting  the  li<|uid.  a  nio^s  of  i 
is  ohtaine<)  which  is  irunmiy  nnd  fr-i-nrnl  at  fin>t.  but  when  further  dried 
lircomtw  w-hitc  and  npii(|ue.  I'lio  t-filt,  when  Iicatcd,  bwdls  up  like  aJafn. 
aiid  portj  with  its  wittr-r;  but  a  white  heat  ift  required  t<t  rx|>el  Uie  arid. 
''he  »ah  dissolves  in  a  very  somll  «puuitity  of  water.     By  a  Urgtr  aAii* 
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tion  of  water,  the  solntion  is  resolved  into  the  salt  a,  which  is  precipitated, 
aud  the  salt  c,  which  remains  in  solutioo.  (Berzeliua.) 

Calculation.  Berzelios. 

2ZrO  60-8  ....  0032    6027 

80» 40-0  ....  30-68    39-73 

2ZOr,S03  ....  100-8     ....  100*00         IZ!!       10000 

e.  Monoiulphate. — Zirconia  or  hydrate  of  zirconia,  free  from  potash, 
is  dissolved  in  an  excess  of  sulphuric  acid;  the  solution  evaporated  to 
diyness ;  and  the  residue  heated  for  a  quarter  of  an  hour  at  a  temperature 
just  below  redness.     The  salt  loses  the  whole  of  its  acid  at  a  full  red  heat. 

Jlydrated. — A  neutral  solution  of  the  salt  yields  on  evaporation  a 
gnmmy  mass,  which,  when  further  dried,  becomes  white  and  full  of 
fissures.  If,  however,  the  solution  contains  free  acid,  hydrated  crystals 
are  obtained,  which  may  be  freed  from  adhering  acid  by  means  of  alcohol. 
The  crystals  fuse  when  heated,  giving  off  their  water,  and  swelling  up 
like  alum. 

The  anhydrous  salt  dissolves  veiy  slowly  but  completely  in  cold,  and 
rapidly  in  hot  water.  Ammonia  added  in  excess  to  the  solution,  pre- 
cipitates pure  zirconia  free  from  sulphuric  acid.  Alcohol  throws  down 
a  mixture  of  the  roonosiilphatc  and  trisulphate,  which,  after  being  washed 
for  a  considerable  time  with  alcohol,  is  entirely  converted  into  the 
trisalphate  of  zirconia,  (Berzelius.)  The  crystallized  salt,  as  obtained 
by  Vauquelin  and  Klaproth,  contains,  according  to  Berzelius,  a  small 
quantity  of  potash. 

Calculation.  Berzeliua. 

ZrO  30-4  ....   43-18  43-13 

SO» 40-0  ....   56-82  56-87 

ZrO,  S0«    70-4  ....  100*00  100*00 

Zirconium  and  Selenium. 

Selenite  of  Zirconia. — White  powder,  which  parta  with  ita  acid 
when  ignited.  It  is  insoluble  iu  water,  but  soluble  in  an  aqueous  solution 
of  selenious  acid.  (Berzelius.) 

Zirconium  and  Bromine. 

Hydrated  Bromide  of  Zircomvm,  or  Hydroh'omate  of  Zirconia.-^ 
A  solution  of  hydrate  of  zirconia  in  aqueous  hydrobromic  acid  yields, 
after  evaporation  and  standing  for  several  days,  granular  crystalo,  which 
have  a  slightly  astringent  taste,  and  are  resolved  by  heat  into  hydrobromic 
acid  and  zirconia.  (Berthemot,  Ann.  Chim.  Pkys.  44,  393.) 


Zirconium  and  Chlorine. 

A.  Chloride  op  Zirconium. — 1.  Zirconium  gently  heated  in  chlo- 
rine gas  takes  fire  and  hums,  forming  a  white  substance  which  does 
not  volatilize.  (Berzelius.) — 2.  A  mixture  of  zirconia  (or  zircon)  and 
charcoal,  ignited  in  a  current  of  chlorine  gas,  yields  (besides  the  chloride 
of  silicinm  evolved  when  zircon  is  used)  a  white  sivbUm^^.  (^'<>W%x 
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Pofjff.  48,  94.)  Chlorifle  of  xtrcontam  prcpa.re(l  by  either  metliod,  Iravet, 
when  digestcil  in  water,  a  portion  of  zircoula  uudissolved;  in  hydrucblonc 
acid,  however,  it  liiKwlvcs  completely. 

llyilntUd  Chloride  of  Zifconium,  or  MonohydrochloraU  of  Zircon ia.— 
Chloride  of  zirconium  is  dissolved  in  water,  or  hydrate  of  zirconia  is 
aqueous  hydrochloric  acid,  and  the  solution  evaporated  to  the  crystal- 
lizing point-  The  mothcr-liqaor  contains  the  oxceaa  of  bydroohloric  octd, 
tog'tlier  with  u  very  small  quantity  of  zircunin.  Dmall  colourlfn 
Bcodlee,  having  a  silky  luetre  and  rough  t4iste.  In  the  air  at  a  temp^ 
rature  of  5f}  (V22'  ]*■),  they  become  opaque,  and  lose  half  their  acid 
together  with  tboir  water  of  crystal lizalion  ;  the  other  half  of  the  acid  a 
wholly  driven  otf  by  exposure  to  a  Hntngcr  heat.  The  crystald  are  rradilr 
soluble  in  water  ami  uloohol,  but  dixsolvo  very  sparingly  in  concentrate 
hvdrofhlorie  acid.  The  aqueous  solution,  howeyor  dilute,  yields  no  pr«i- 
pitalo  oQ  boiling.  When  it  is  evaporated  to  dryness  at  a  temperature  of 
60  (1-iO'  F.).  half  the  acid  is  expelled,  and  the  salt  is  converted  into  u 
anhydrous  residue  of  di-hydroebloral«  of  sirconla.  (Rerzcliunt,)  Herman 
likewiao  meitliona  the  existence  of  a  bi-bydrochlorate  and  a  tri-bydio- 
chlorate  of  zircouia.  ( Vid.  m^.) 

B.  HtDBATED  OXTCHLORIDB  OP  ZiRCONrOX,  orDi-aTDRocnLORATBor 
ZiRf^OMA. — A  solution  of  the  crystallized  hydrocblorale  of  zirconta  giraa 
off  part  of  its  hydrochloric  acid  on  evaporation,  and  leaves  a  vellowiik, 
gninniy  maMt,  containing  one  atom  of  zircouia  with  one  Atom  of  chlnriir 
of  zirconium,  bc»ide.4  water.  Water  dissolves  this  snbstauco  hIowIv  bat 
completely.  When  the  solution  diluted  with  an  additiunal  quantity  of 
water  is  boiled  for  an  hour,  it  deposii^  the  [greater  part  of  the  earth  ua 
alilf  more  htiinc  nalt,  in  the  form  of  a  transparent,  gelatinous  precipitate, 
which  stops  up  the  poren  of  a  filter,  and  dries  np  to  a  yellowUb,  traoi^ 
rent,  fiasured  mass.  (Bcrzelius.) 


ZiRCONIDM   AKD    FlVORINR. 

HVDRATKD  FlhORIDB  oP  ZirCOMDM,  Or  HyDROPLVATB  op  ZtNCVXIi. 
— Hvdrofluiiric  acid  continues  to  di^ulve  zirconia  till  the  liquid  no  loa|tr 
exbi(>iLii  an  acid,  but  merely  a  rough  ta^to.  By  eTaporaling  this  Anlotioo, 
a  crystalline  salt  is  obtained,  which  is  resolved  by  water  into  a  >olubI« 
acul  salt  and  a  Imuic  salt  which  remains  undissolved.  On  Imillnff  tli« 
solution,  a  further  {Nirttal  precipitation  of  the  earth  takes  plM6,  and  tW 
liquid  becomes  still  inoro  acid.  (Herzcliu.-i.) 

ZiRCOKICU    AND    NiTBOOBK. 

A.  NtTHATK  OP  ZiBroMA. — A  flotutlon  of  hydrate  of  tireonia  is 
aitrio  Bcid,  yiehlii  on  evajtoration  a  yellow,  glutinous,  giimniy  niasa.  wbiek 
tastes  rough  and  sour,  and  loses  its  a<:id  when  healed.  The  tailt  afttf 
being  dno>l  at  a  temperature  not  above  lim',  is  still  pfrfectly  solublQ  j| 
water;  and  the  wdudim  has  (he  power  of  taking  up  a  larg«  addititffl 
quanlitv  of  zirconia,  in  consequence  of  the  foniiatimi  of  a  mlabli*  mIL 
aalt.  Heuet^  a  Urge  quaulity  of  alkali  may  bo  a4lded  to  tho  Mdutiiw 
before  a  |H'nuaooDt  proclpitata  i»  produced.  (Berzcliua.)  Aeconlmg  (• 
Vauquelin,  water  ditaolves  only  a  iKtrtioo  of  iho  re«idue  left  by  vrapo- 
ntwg  thv  nitric  acid  solution  to  dryness,   tho  grvai«r  put   teisK  JtA 
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Bhind  in  t1i«  form  of  viscid  lamps  (of  haaic  salil).  Hernumn  tnontions  a 
linitriLtP  and  triiutrntti  of  zircuiiia. 

B.  Cabdonatb  op  Zircoma  and  Amhonia. — Monocarboaaie  or 
IcArbonato  of  ammimia  dissolves  tbe  hydrate  of  zirconia  very  slowly 
nd  imperfectly,  but    the  carbonate   of  Eirconla   with   greater   facility^ 

eiallv  when  Hniail  i^uaiititics  of  a  salt  of  zircooia  are  added  to  an 
I  of  earbonaie  of  ammonia,  and  tlio  liqnid  frequently  stirroH.  But 
^any  of  the  earth  should  he  precipitate*!,  it  often  remains  undi.ssolved  for 
Bveral  hours.  On  boiling  the  Holution,  the  zirconia  is  cf>mp[etely  pro* 
'  [ilt;it*^d  in  (lie  form  of  hydrate,  free  from  carbonic  acid,  even  before  the 
Kcc^  of  carbonate  of  ammonia  18  driven  off.  From  a  solution  la  bicar- 
niite  of  ammonia,  the  zirrunia  separates  in  the  form  of  a  white  powderj 
at  from  the  monoearbunate,  it  ia  deposited  in  trftneparenl,  gelatinotu 
BIM.  (BeraeHua,  J'offg.  4, 143.) 

C.  Sl'lphate  op  ZiRCojiiA  AND  Ammosia. — Frequently,  bnt  uot 
^ways  precipitated   on    mixing  concoutraleil   eolations   of  sulphate  of 

arnonia  and  neutral  salpbato  of  xirconia.   Soluble  in  hot  and  cold  water, 
nd  ah^3  in  acids.  (Berxelius.) 

D.  AuMONio-onLORiDE  OF  Zmcomvu. — Chloride  of  sirconinm  absorbs 
Qoniacal  gtui  at  ordinary  tenipcraturea.  (Pereoz.) 

ZtRCOZriUK   AND    PoTABSIUN. 

A.  Zirconia  with  Potash. — Zirconia  ignited  with  hydrate  of  potash 
not  thereby  rendered  soluble  in  water,  which  merely  separates  the 

Kcess  of  potash,  bnt  appears  to  combine  with  a  portion  of  the  alkali, 
ad  is  rendered  soluble  iu  acide.  (Berieliue.) 

B.  Cahbonate  of  ZiRCu.MA  A>D  PoTAsii. — Hvdrute  of  zirconia  is 
■feotly  insoluble  in  c-arbonato  of  [totash,  and  freshly  precipitated  earbo- 

%ie  of  zirconia  dissolves  but  very  slowly.     When  a  salt  of  zirconia  is 

dded,  drop  by  drtip,  to  an  excess  of  carbunato  of  potash,  and  the  liquid 
^ucntly  agitated,  solution  takes  plat^e   immediately;    bicarbonate  of 

Dtash  is  a  better  solvent  than  monocarbonate.  Hence,  when  tho 
Ibrmer  solution  is  boiled,  whereby  the  carbonic  acid  is  f>ipelled,  it 
lepositft  a  portion  of  the  zirconia  in  the  form  of  a  hydrate.     The  earth  ia 

'ao  deposited,  thongh  in  smull  quantity,  when  llie  solution  is  mixed  witli 
ftmmonta.  wliicb  ctimldnes  with  the  cxceia  of  acid   in  the   bicarbonate. 

The  rest  of  the  zirconia  maybe  thrown  down  by  boiling  tho  solution  with 

J-ammonioc.  (Berzeliua.) 

C.  SpLPHATK  OP  Zirconia  and  Potash. — a.  Bisulphnte  of  potash 
a  state  of  fusion  dissolves  zirconia,  forming  a  mixture  which  is  per- 

fectly  clear  while  in  the  fluid  state.  If  a  largo  excess  of  bisulphate  of 
potash  is  present,  the  ma-«tH  when  cold  dissolves  completely  in  water;  but 
when  tho  qimntity  of  that  salt  is  umaller,  tlie  fused  mass  is  decomposed 
by  water,  into  bisiitphate  of  poiosh  which  dissolves^  and  the  salt  6  wliich 
remains  undi^eolved. 

b.  From  neutral  solutions  of  xirconia-salts,  sulphate  of  potash,  added 

either  in  crystals  or  in  saturated  solution,  gradually  separates  the  whole 

t  of  the  zirconia  in  the  form  of  a  crystalline,  basic  double  ealt,  wUvV*  i.  y*^- 
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iion  of  the  suljilmlG  nf  potjisli  is  converted  inlo  bifiulpliatc  aaH  reiuuns 
in  solntion.  If  excess  of  acid  is  present,  a  jMirtiun  of  Uio  tircooia 
still  ri>maiD3  Uisifolvcil,  but  in  prccipitutetl  on  ueutralixin^  witli  jiotaih. 
The  .same  precijtilato  i."  HkeMrisc  proilueoil  on  mixing  hiilplinto  of  tiTCODia 
witli  nny  aaU  of  puttish.  Tim  silt  appears  to  coii'>iMl  of  »exl*sio  «nl- 
phatc  of  zircntiia,  anil  likewii^o  contains  ii  very  Kmull  ipmntity  vf  mlpkatd 
of  potash.  The  zirconia,  Iiowevcr,  in  proftcnt  in  a  peculiar  «tatc  in  wbidi 
it  is  less  solnlile  than  in  its  ordinary  fonn.  The  salt  fi»soh-c«  rcpf 
sparingly  In  water,  mid  is  ii^uiti  prccipitnte«l  by  sulphate  of  potash;  afl«r 
being  wnsbcd  with  a  Miinll  (quantity  of  waier  only,  it  dissolFC*  with 
tolerahle  facility  in  iictils,  esi>oeialIy  when  aided  by  lieal.  If,  hoinrTcr, 
it  bo  thoroiif^hly  tvjti}ie<l,  or  boiled,  either  iit  (lie  li'jnid  froin  tvhicli  it  b 
lirecipitatoil,  or  tn  water,  it  then  becomes  nearly  insoluble  In  watrr 
and  aci(]»,  and  rcqiiireo  a  lari^c  quantity  of  strong  acid  to  di^solre  i(. 
After  ignition — by  which  it  tooes  water  aiirl  Kulphuric  acid — it  %e  inaolaUe 
in  boiling  oil  of  vitriul.  FtiMiou  with  potntih  renders  it  only  partikllv 
soluble  in  acids;  but  if  it  be  fused  with  a  ta^e  qnautity  of  bifalpfaatcof 
potivsh,  and  then  di^>&ted  iu  water,  the  salpbate  of  pota«h  is  Aitf>s»\\fA 
out,  and  the  double  cult  is  left  behind  in  Ibc  condition  wbicb  it  exhibit) 
when  just  precipitated.  Solution  of  ammonia  or  carbonate  of  |mtwk 
dcconipot<es  this  salt  imperfectly;  carbonate  of  ammonia  dispolveJ<  it,  but 
on  boiling  deposits  it  again  in  its  provions  stale  of  ineolutilily  tU 
(Bcrzclias.) 

1).  FLrnnniE  OP  ZinroMi;!!  anp  Potassium. — a.  With  a  tmaii  pr*- 
p<yfiion  of  fiitoritlr  of  Zircmiinm. — Formed  M*hcn  concentrated  hydrofloiU 
of  xirconia  is  added  drop  by  drop  to  an  excecs  of  byJroflnate  of  |nljub.— 
ft.  Wifh  a  }nrger  proportion  of  Fluoride  of  Zircominn. — Formed  by  drop- 
ping bydrofluatc  of  potaj»b  into  an  exccse  of  b^-drofluatc  of  zirconui. 

In  both  ra.«es,  a  precipitate  is  formed,  whtch.  when  di8S<dv(.sl  in  bot 
water,  and  then  eva|>orated  or  subj^quently  cooled,  yields  small  gniiiultr 
crystals,  which,  at  a  red  heat,  neither  part  with  water  nor  undergo  any 
otlicr  L'bango.  VVlien  lieatod  witb  pota£l^mR),  they  yield  zimmium,  Hod  on 
•pariogly  »oIub]e  in  cold,  bat  more  abundantly  in  liot  water.  (Bcrxelia».) 
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ZrncoNiTTH  Avn  Soniinf. 

With  sotlaand  carbonate  of  soda,  zircouia  behaves  precisely  in  tho 
same  manner  as  with  putasli. 

With  ttirboimto  uf  soila,  borax,  and  microcosmic  salt,  before  the  Wow- 

Eipe,  it  liobavcs  like  yttria,  cxt'cpt  that  it  diasolrea  more  slowl/  in  the 
liter  salt,  luid  more  cjaickl^  renders  it  turbid.  (Berzelius.) 

XmcoMtTM  AM>  Calcium. 

ZntcoNiA  wrm  Limb. — Zirconia  ignited  with  lime  forms  a  green, 
■lightly  coherent  mas9.  (Morvoau.) 

ZiRCONIVM    AND    AlU.MINUV. 

ZiRcotsiA  wirn  At-CMTftA. — Tho  two  earths  maybe  fused  together. 

Other  Comi>ounos  op  Zircx)xidm. 
With  iron  and  with  meratry. 


IT  From  the  experimonts  of  Svanberg',  it  appears  thai  xirconia  is  not 
.  simple  earth,  but  a  mixture  «if  throe,  or  perhaps  even  a  grcatur  nnitil»er 
^f  mctallio  oxides;  and  that  thcso  oxides  arc  present  in  <liticrent  profwr- 
lions  in  the  lircontj  ulitiiiiie'l  from  dilfcrunt  t<)Ciilitit'«  {f.//.  Siberia,  N«r- 
ray^  und  Ceylon),  and  in  the  hyacinth  fruui  Kxpailly,  in  Franou.     Tho 
itoniic  wciglit  of  thf^e  earths  supposing;  them  to  bo  scsqui oxides.  cxprc!!t:ied 
by  the  ).'onerol  formula  R^O^)  vary  l>etwecu  75  and  1056,  the  mean  of 
rhich,    \)\-2,    h  the  atomic  weight  assigned  by   Berzclius  to   zirconia 
ugunlcd  as  a  simplo  earth. — No  method  of  completely  scparatius^  these 
arths  has  yet  been  discovered;  but  it  has  been  found:  (1.)  That  the  oxa- 
atc  of  one  of  them  in  less  i<olublc  in  acids  than  tho  oxalates  of  the  rest. 
(3).  That  the  chloriile  of  the  radical  of  one  of  tho  earths  is  less  easily 
oluhio  ill   hydroehloric   acid   than   tho   corresponding  compouTKls  of  tho 
[»ther  radicals.     (3. 1  That  the  sulphate  of  one  of  them,  when  mixed  with 
large  quantity  of  free  sulphnric  acid,  crystallizes  much  more  easily  than 
the  sulphates  of  the  rest,  and  likewise  in  a  peculiar  form.     To  the  earth 
]ius  distinguished  from  the  others  with  which  it  is  associated.  Svanberg 
I  given  tho  name  of  iVona,  fn>m  A'ore,  tho  ancient  name  of  Norway^ 
ocBuse  tho  lorg&tt  quantities  of  it  were  obtained  from  Norwegian  xircoDs. 
Its  radical  is  called  So7-ium.     The  new  earth  is  likewise  found  in  zircons 
Dm  tho  IhAmgeiirff.  (V'o*?*;.  65,  317;  Ann.  Phnnn.  ;>tf,  223.) 
Svonberg  has  likewise  discovered  that  Eudialyte  from  Greenland  eon- 
'tains — besides  cerium,   lanthanum,  and  didymium — two  other   mctallio 
oxides  or  earths,  the  tirst  of  which  clooeiy  resembles  yttrin,  and  is  pro- 
bably therefore  a  4e.<4i)uioxidc.     Tho  other,  which  has  a  yellow  colour,  is 
present  in  very  ^mnll  quantity  only.     Svanbcrg  is,  however,  not  fully 
vonvinced  of  the  sei>aruto  identity  of  thete  earths:  iiitleed,  it  appears 
sctiTcely  poa'iiltio  to  arrive  at  any  definite  conclusion  on  the  subject,  until 
wore  is  known  of  tho  nature  of  yttria  and  \Xb  associated  earths.  {J'o^ff. 
CO,  3Ul>;  Ann.  Pharm.  5U,  225.)  % 
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Srbon,  is  firpt  heated  in  a  covercJ  cruciMe,  at  least  balf  BlleJ  with  it,  for  & 
n}£  time  aud  at  a  lemppratiirp  jiiRt  below  rwineM— whereby  the  hyilrogen 
111  expelli'fj  nn«l  Mt  on  fire:  aftcrwanJs.  llie  cover  in  remote^  from  the  cra- 
Kble,  and  the  heat  raised  to  bright  rcdnoss  in  onler  to  conAume  the  cnr- 
m.     The  silica  formed  durinc  the  i^nitiim  is  removed  by  means  of  dilute 
nJrofluoric  acid,  and  the  residue  washe*!  with  water  and  dried.  (Ber- 
wiiui*.) — 2.  Or  better:  finely  divided  fluoride  of  silicium  and  potassiuDi, 
the  corresponding  salt  oi"  sodium — freed  from  all  truces  of  water  by 
ting  it  to   a  temperature  considerably   above  100** — is  arranged   in 
iniate  layers  with  putaasiuin,  in  a  tube  of  jslass  or  iron  closed  at  ono 
id,  and  heated  over  the  flaitie  of  ii  spirit-laiup.     10  part*  of  lluorido 
silicinm  and   potassium    require  from  8  to  9  parts  of  potassium;  if 
much  potassium   is  used,    ftilicido  of  prtla.^iuin   is   priKiuceil,    whii-h 
Issfilves  e(tiii|detely  in  wutor.     As  soon  as  the  potassium  is  fused,  it 
is  mixed  up  with  the  fluorine  coni^KiUnd  by  stirriujE^  with  an  iron  wire, 
~'tcr  which   the   heat  i»  increased.     Reduction    takes  place  before  the 
hecome»  red-hot,   with  a  hissinf^  noise  and  slight  appearance  of 
mo.     The  brown  muss,  whi^a  cool,  is  repeatedly  exlinuatcti  with  largo 
lantities  of  cold  water,  till  the  liquid  no  longer  exhibits  an  alkulino 
ction.     The  silicide  »r{  potassium  ^iroduccd,  glres  up  potash  to  the 
ter,  and  libemtcs  hydrogen  gas.  while  silicinm  cimtainiog  bydrugun 
depositf'd;  if  only  Ismail  quantities  of  water  are  used,  a  concentrated 
ilution  of  potash  is  formed,  which  oxidises  and  dissolvea  the  silicium. 
— The  mass  is  boilc<l  with  water  to  separate  the  undecomposed  fluoride  of 
jlicitmi  niid  potniuium;  and  the  silicium  is  waj«hcd  with  boiling  water, 
~l  a  few  drops  evaporated  on  platinum  foil  no  longer  leave  any  trace  of 
idne  I  the  washing  occupies  several  days,  and  requirctt  a  large  quantity 
water),  and  the  silicium^  aftt^r  being  dried,  is  freed  iis  in  the  flrst 
lethod,  from  hydrogen  and  silica.  (Berxelins.) — 3.  A  bulb  blown  in  the 
iddle  of  a  glass  tube  is  partially  filled   with  |K>ta?tHium,  and  on  this  a 
.antity  of  chloride  of  silicium  is  dropped.     To  ono  end  of  the  tube,  a 
itort  ctnitainiiig  chloride  of  silieium  is  then  attached,  and  healed  till  the 
[quid  l}oil.><;  at  the  t^inc  time,  the  potasiiiuui  U  exposed  to  the  flame  of  a 
lall  spirit-lamp,  in  order  tliiit  the  evaporation  of  the  chloride  of  silicium 
vhich  a^lhore^  tu  the  potassium,  may  expel  the  air  from  the  tu))e.     As 
«uon  as  the  (Kitas^iuni  is  dry,  it  takes  Are  in  the  chloride  of  ailicium 
vapour,  which  is  allowed  to  puss  over  it  freely.     Towards  the  close  of 
the  operation,  the  bulb  is  heated  to  redness.     As  soon  as  the  apparatue 
ia  culd,  the  whole  of  the  chloride  of  silicium  vapour  is  expelled  from  the 
tube  by  a  current  of  dry  air,  and  the  chloride  of  potassium  dissolved 
out  from  the  mass  with  water,  le&viojr  the  GUicium  behind,  (BerzeliusT 
LeArh.  1,  327.) 

The  earlier  experiments  of  Sir  H.  Davy  do  not  appear  to  have  yielded 
pnn>  silicium.  Still  lesa  satisDictory  are  th(Kse  of  Clarke  and  Munlcll. 
{GUb.  62,  391 ;  and  Ann.  Phil.  11,  310  &  ^93.)  It  is  true  that  silica  ia 
decomposed  by  ignition  with  notassium;  but  ihe  ailicium  thus  obtained  is 
com1)ined  with  potassium;  ana  in  that  state,  ihogreal^ir  port  of  itdiaaolres 
on  the  addition  uf  wuter.  (Berxeliiu.) 

Projyrriuf.  Dark-brown  powder  (lighter  before  ignition),  destitute* 
of  lustre,  even  after  being  rubbed  with  the  bumishiug-steel;  leaves  a 
pMiwerfuI  Ktain ;  adheros  tenaciously  to  the  *nirfucc  of  glais.  Heavier 
than  oil  of  vitriol.  Infusible  before  the  blowpipe.  Does  not  conduct  the 
electricity  of  a  bydro-electric  oirouit.  (Bi^zeliiu.)     This  property  oaanut» 
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however,  be  regartlod  as  positively  at  variance  with  Hie  aapposrd  mbOt 
nature  of  silicium:  for  thu  element  has  hitherto  been  obtikinod  ool/ ii  t 
state  of  minato  dirision.     Alaininum   auJ    zirconiuni  are  liluvue  b* 

I  conductors;  and  so,  likewise,  according  to  Wotilcr,  is  finvljr  dividod  cms 
as  it  is  obtained  by  igniting  the  oxalate  of  the  protoxide,  or  hy  mM^abol 
sabdivision.  Neither  can  the  absence  of  itietiillic  lustre  (which  Ij-  likrn 
not  possessed  hj  zirconiuni)  decide  the  tjuestion  whether  «iliriuni  is  t 
metal  or  not,  as  long  as  it  is  Icuown  only  in  the  pulverulent  state.  V!isi 
regard  to  the  chemical  relations  of  silicium,  its  reeomblance  to  boma  eac 

^  be  taken  into  account  on  the  one  hand,  and  tta  reecmblance  to  tWaiA' 
metals  and  titanium  on  the  other. 

Y  Berzelius  distinguitibos  two  allotropic  conditions  of  siliciani,  w'feiii 
be  rcffards  aa  the  cause  of  the  different  modi  Ilea  tioiia  ubeenred  in  ils  no- 
pounds.  The  tirnit,  iii  a,  is  formed  when  silica  la  reduced  by  pouui^ 
it  bums  with  a  vivid  tiauic  when  slightly  heated  in  tlie  air;  detc««la 
when  thrown  on  fu-^ed  nitre;  evolre^  heat  and  vulutilizea  when  tmid 
with  hydrofluoric  acid;  uiiitcjf  with  hulphur  whcu  gently  heatrd  wtih  it, 
the  resulting  ci^rupound  being  decomposc^l  by  water,  with  disengagemi^i*' 
hydrosulphuric  acid,  and  funnation  of  tiilica  which    ia   soluble   : 

and  to  a  greater  extent   in  hydrochloric  acid.      Tho   »e»>nd   m 

Si  ^,  is  producctl  by  cxpoiiiiig  Si  tt  io  tk  stroug  red  beat  in  a  cIom:  t^a*! 
it  may  be  hcu.tc«l  to  whitenesd  before  tho  hluwjiipc  withtiat  takjoi;  to 
hydrutluiiric  acid  has  no  action  on   it,  and  it  conuot   be  made  tu  rtx 
with  Milphur.    Hence,  Berzclius  couclndos  that  the  ra<lical  uf  t^uarti. 

b«rystal,  and  the  insoluble  forms  of  silica  artificially  prej»arcd,  i.» 

rpecniiiir  properties  of  which  arc  still  viaitdK  in  its  cmnpuund!-, 
the  radical  uf  the  sulphide  and  other  compounds  of  silictuni  which  ynH 
the  soluble  niudiliL-atiun  of  silica,  is  Si  ».  The  cxiatvnue  nf  two  vr  am 
allotropic  states  of  an  element,  with  corresponding  iiiu<titic-uuons  in  tk 
properties  of  the  compounds,  is  likewise  obscrveti  la  several  other  elca*- 
tary  bodies,  viz.,  phosphorus,  arsenic,  telluriam,  cUroniium,  litatttM^ 
uranium,  and  maDgouese.  (.4,nii.  Pharm.  4U,  247.)    'X 


Compounds  o/  SUicium. 
SlLICirSI   AMD  OxroKN. 

Silica,  Silicio  Acm.    SiO'*. 

Oxide  o/Siliciitm,  Vitrtout  Earth,  KitseUrtU,  Siiiee. — Foand  fmlietl^ 
L«r  nearly  pure,  in  Beryl,  Quartx,  Flint,  Chalcedony,  Homatooe,  JMfii; 
.  Opali  kc, 

*  If  «3ica  be  rc^anlod  m  StO,  the  itomic  weight  of  ulirium  will  be  «  7^%  ■! 
at  of  fdicm  <B  15*5;  if  the  formtilA  of  Ilentriiui,  Si(>*,be  aiki|tuil,  tKe  tvmJUahtvm- 
o(  the  metal  irilL  be  32*5,  and  tliat  of  lb«  eortli  46-5.     The  ttirarr  w^tk  n^ 
|rilica  Si  SiO^.  his  hfrt\  lulaputl  bv  Gftadin  {Awi.  Ckim.  PAy».   ;  t^  a^ 

■pedaily  bv  Kulin  (Stuclii9mftne,  III),      ll  »  rrcKuan4!nded-— «s  '.acfi^ 

"Ipcuve— by  lite  nucb  greater  niJiiiiU-ity  of  the  formalir.  wli.   '  u  fur  tto  «i» 

tndi  or  ■ili'citini,  bvth  hstural  uiil  «r[ilidaL     For  ibr  citlr  <  Lkc  bttm"' 

•refal  colU-dioa  of  mlnernl  oimIjisc*  In  Kimmebbci^'ft  HV .„  Um  tJkmmrtm 

tTAeilM  dcr  Mineraloyie  {Dictiuntry  ^  ih*  CAemieal  ftarf  t^ Mim*rut^g)  Imm  baa  ^ 
Fgmt  BPrvlce. 

Y— Paul  Eiubrudl.  in    a  pnpcr  on  the  nlonuo  weight  of  aili. 
U,  S32).  concludes  tlut  the  fufuiuU  for  oilicic  acid  or  litico,  u   - 
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Formation.      Silicium   which   liiu   bocn  freed   from   hytlro^en,   and 

Bndcrcil  coherent  hy  gradual  exposure  to  a  white  heat,  doM  not  take 

Bn>  at  a  rtul   heat,  oither  iu  tlip  iiir  or  in  iny^-n  gas;  previously  to 

'h\a,  it  18  inAammablc.      It  oxplMlcji  with  hytlrfttc  of  {K>ta^h   or   i^oda 

^beii   heated  to  ibe  mettin^-pDint,  of  the  alkali,  the  coniMuation  heing 

Aended  with  vivid  incaiideKCeiuM',  and  evolution  of  hydropen  gnu  which 

nmedjately  takes   fire;   it  likewise  oxiiihits  ignition   with  hydrate  of 

kryta;    with   hyJrate  of  liniB  the  i^itiou   is   hut   faint.     It  oxidizes 

bUn    vivid    inniud&sccrice,    when   boated    with  carbonate  of  potaflh  or 

da,  tlie  niiLsfl  swelling  up,  giving  ofl'  carbonic  oxide  gas,  and  turning 

trk    from   separation  of  iriirhon.     The   larger  the   excett^    uf  silicium, 

he  more  euailv  is  the  decom position  efi'ected  (oven  below  redne«fi}j  the 

t»re  vivifl,  a.Uo,  in  the  incanrjeecence,  and   tbo   creater  the  amount  of 

rbon  fie|tarated.     If  the  aikaliiie  eaj-honale  preironiiiiateK,  iro  ilnnic  is 

Ible,  and  no  carbon  la  set  free,  carbonic  oxide  lUone  being  evolved. 


)  drasitT  nf  tbc  rt^our  of  the  rbtoride  and  fluoride  of  Rilidiiini  and  Sadly,  ftnm  tbo 
hnioor  of  qii&rti  with  nlkatinc  cariranitM. 

1 .  The  calculsted  dcneitic9  of  rhloriilf  and  ftooride  of  ffilirium,  scrordmii  to  the  two 
aulv,  and  the  deusities  of  the  Muoe  coin|)oiuids,  as  found  by  Dumas,  m  as  foiluwa  : — 


SiCl*  „ 444 

SICI* 5-1133 

Bjf  txprrimad &-939 


9iP „ ;. 2-nO 

SiF* 3-617 

Bg  experimnd    .....     3 '60 


oreover,  int-lpad  of  7  volumet  b*ing  c!otiden9*d  into  3  volomes,  th«  nft-ond  ralfuUtinn 
intTM  .1  vnl)im(*«  tn  he  rondpnscd  into  2 ;  or  3  vnhiraen  into  2,  if  tho  cdmhinlng  volume 
chlorine  be  Uktn  a»  1,  the  hy^iot-betlcal  combiuing  volume  of  lilica  htUif  V 

2.  When  finelT  diridrd  qiuirfct  is  ftued  wltb  exoeM  of  carhottutr  of  potn^li,  the  ero* 

of  cBibcmic  acid  ceases  &•  loOD  «•  a  rilicate  li  formed,  iu  rrhicb  tiic  |iru|»i}rtioo  of 

gCD  in  the  \»m:  in  ti>  that  of  the  avid  aa  I  :  2.    Ht;uce,  according  to  tie  funnula  SiO^. 

•tnm  of  vilicA  cx|>pIk  one  atom  of  carbonic  arid;  wbcrea-i,  acturdiii^  to  the  torinula 

the  eili<*a  luuxt  eipcl  I }  atoms  of  rwbontr  acid;  or  2  atdina  of  a  oeutnil  ailicote 

a  ba.4ic  salt,  and  espri  an  additional  atom  of  carbonic  actd  at  the  Cj[{>(.-nf«  of  an 

lilitifmal  atom  of  the  olkaJioc  carbonato,  which  is  decomposed,  and  the  carbonic  add 

lied. 

Kopp,  (in  the  contrary,  prefers  the  formula  SiO*  for  silica,  and  the  correspond iog 

alx   SiCP   and    SiUH  for  the   chloride  and   brnmide  iif   nilirium.  on   (he   |nx}und 

it  the  two  bltcr  cum]iuuiidft  exhibit  Just  such  s  diflereiu-c  in  th<.'ir  iKnling  ]>otnts,  oa 

Id  ro<iult  from  the  •nbxtitution  uf  3  atoms  of  bromine  for  3  atoios  of  uhloriue.     For, 

cnnipnriiig  tarioue  coinponmhi  of  bromine  and  chlorine,  it  ia  found  that  for  every 

m  of  bromine  subAtituted  for  chlontie,  the  boiling  point  rises  3f  C,  co  lliat  the 

liling  point  of  brumofonn,  C'HBr',  being,  according  to  Cahoura,  152°,  that  of  chloro- 

shonld  be  50^,  or  9fi°  lower.     Nov,  the  boiling  point  of  cblorornmi  in  coutwrt  ntth 

,tcr,  ubKTved  by  Liebig,  is  ^7°.     Agaia,  PCP  boUi,  according  to  Dumu,  Pierre,  and 

lndrews,  at  7^°;   I'Br*,  according  to  Pierre,  at  175" — the  calt-ulated  tenijierBture  being 

4*  (=  7H'>  +  96*),     Now,  Pierre  findu  thai  the  boiling  point  of  rhtoriilc  of  riHeium  Is 

',  and  that  of  the  bromide  150°. — i  dilU-reiice  of  91".     lletice  it  mny  1>e  inferred  that 

bromide  of  titleium,  3  atoms  of  chlorine  are  replaced  by  3  atom*  uf  chlorine,  and, 

',  thul  the  foniiulir  uf  llieae  componmis  are  SiBr^  and  &iCl^,  and  ihecnrre«}iond< 

Amola  of  Bilicic  tictd,  SiO*.     Tbe  boiling  points  of  ■•htunile  and  hroonde  of  tiliciam 

by  Srrullas  —though  Im*  accnrale  than  tho^ie  obtained  by  Pierre — likewiw 

ennfinn  tbe  above  view,  the  deirrcfw  being  mpe«tivHT  50°  and  14K°..,l&a*',  a  difTermec 

of  9M»,..100°.   fKopi^.  Aftt*.  Pharm.  07,  H5fl.) 

Pierre  {Ann.  I'karm.  dO,  73)  has  *howD  that  by  the  action  of  hydroxalphuric  arid 
on  chbiride  uf  niiiiinm  at  a  liigb  Ivmpcratuiw,  tfaa  cumpiiunds  SiSC'l-,  hi^C'l,  oiid  SiS* 
ituy  be  formed;  ntid  m  the  fommtidD  of  tbeaerabftituttuu  products  i$  i-aiily  rxpUint-d  on 
the  cuppooitiou  that  rhl(irl<le  of  fiUiriutn  i»  SiCl>,  wbcn-oa  the  rjplauatioii  become*  very 
rompli'-ated  if  the  formula  SiO  or  HfP  is  adopted,  be  rotichidei*  lliitl  the  chloride  li 
[  rri^IlT  SiC'P,  and  con«eqoent)v  that  «iUeic  acid  ia  SIO*.  If  this  be  ndmltted,  ibe  atomic 
L      wcigitt  of  uliciam  deduced  from  Pierre 'a  csperimcnls  ii  21 '34.  \ 
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««t  the 


vaenl,  M  ^Bvtx  or  fliat,  u  ra^M^  » 
tee  tiK«  iu  veight  of  cMUnate  oTmM^  «i 

MNod  With  vstcr  Tffntaininj  bTdfodkbric  idt 
■■*«;  aad  tW  oMlaUft  nmdvv  igai»0L  Ml 
■■thealfaliMiofcHiiiu  hr  maa^g  ml^mmm. 

■*«*«■■  "■  pwwi  nOo  wafeer^aod  ibe  p«wfM^ 

r  5ffMa.— To  tUt  wietr  belo^  mdk-i^r 
^•••aiat,  JMpor,   MliVeocu  thiM, 
UB  ats^oioxKi^  of  iron,  nil 

,  fnUUr  ■  A»  fcr«  of  aaieeooa  aica). 

;  to  r«ehf  (Z**^.  31,  677),  of  s  luixtufr  _ 
^vWn  tnoted  with  aolotioa  of  poUik 
alks.  they  beoone  op»i)a<>  si»ii 
■  UoBgs  to  tK«  rfaombabodral 
i;  th*  innuj  fcfs  hvn;  «&  olitose  rlioeik     i^.  ill.^ 
IW,  IJT,  IM,  aW  odMT  fnM.     r^  :  Hot  r^(Fig.  141)  =  aTp 
f':r'  =  »V2y;  H  :  r»«r  r*  :  f»(/v   m)  =  133^48';  r  :  i  (/* 
=  141*  ¥fi9mkm  vm.    CksTwr  iftfiatiiiet,  pftnlM  to  th> 
(^.  UIV  (Bwf.)    V«ty  haiii,  but  «oA«r  tlun  diaaoad, 
lifu.    Shtafc  cnniT  ef  loefc-OTatal  =  S*C53  «t  4*  u 

\Qm  the f  1  iImIi  t  fcnMrwn  of  Qtarta  cty»tala  in  Cmmm 
AMbdiBsv  wA^Am^mm  Bjpc«ti  (&Air,  S3.  ldf»).]      BewmaiM 
Biliiol  iijiiili  (ilNahshedrMKt)  deftoaitcd  from  an  aniwom  • 
lij  ill iifcili  of  wba  fwf  iaing  eieow  of  aei  j  after  the  lapfeof  t« 
Inl  Ihaj  vtn  Imb  laid  thaa  ^aarta.    SiegUng  obtaiiwd&om  ft . 
of  ailHa  TCCpoavd  to  tha  air  for  «gkt  Tears  foQr-«ided  wnnak 
cokitl^  »{urkft  with  sted,  ftad  were  oat  attacked  by  aadc.     V 
thoa»  €fjka3u  were  really  para  sUka,  h&s  not  Wo   iM«mii»cd. 
irHh  mrtthi^fvmaecs  are  opeaod,  ther«  is  often  found  at  th* 
white  ««h«tuoe,  whidi  VaatincUa  has  foand  to  conoist  of  nlica, 
famed  hjr  the  eooihiBstioB  of  radaccd  ffilirium.     It  ia  caaunoblr  uf  •  i«7 
ftiM  libtroaa  taztare  (!*rtljr  ooeceatric,  y^nly  anrnufnl  in  t«biK  !•■■ 
fmhte,  mad  af  a  mlkr  taiti*;  aaaKtimes  of  a  apbaricm)  codbnM^ 

V%im,  73.  10S;  and  if«a.Cht'ja.  Pkyj.  ni,  ^32;  Koch.  11/1  iTj^^iffj*^ 
J7iid«i^MWa<«r.  GMtaaf .  1823.)     A  etmilar  Ebroiu  nu-ivtj  of  aS*  ^ 
k|bM«  diMOTortfU  bj  H«s  Kati  Stamm,  accomponieil  by  mMallM 
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rthe  iron-fu maces  of  Fiaclibach  at  SoarbriJije,  and  preacnted  by  liJm  to 

the  author;   it  tIii>Eolve<l  readily  In  a  hot  solulioD  of  potaiih,  le&ving  only 
a  alight  turbidity. 

IT  Doveri  (.-Inn.  Cktm.  Phyi.  3,  21,  40)  prepares  crystallized  silica  by 
precipitating  elilorido  of  copier  with  silicate  cf  potash  j  then  filtering,  wa^h* 
ingtbo  precipitate  with  water,  and  dissolving  it  in  bydmctiloric  acid.  From 
the  EolutLou  he  throws  down  thn  copper  by  meana  oi  Iiydrosulphuric  acid, 
and  evaporated  the  filtered  solution  of  silica  tn  hyilrochloric  acid,  in  vacno 
over  caastic  lime.  By  this  mc^us,  bydrated  cryMt:ili>  of  silica  arc  obtained 
in  the  form  of  white,  transparent  ueoHles,  of  great  lustrp,  mixed,  however, 
with  amorphous  hydruto  of  silica.  The  needles  retain  their  form,  oven 
vhen  perfectly  dehydrated.  *1 

b.  Amorjtkoiu  SUiea. — Found  native  in  the  form  of  Opal,  frequently 
accompanied  by  small  quantities  of  potaitli,  soda,  lime,  magnesia,  alumina, 
and  sct4quioxide  of  iron,  together  with  between  5  and  10  per  cent,  of  water. 
I/jfuliia  is  pure  silica,  with  0-3.1  per  tent,  of  water.  Opiil  was  formerly 
regarded  ag  a  hydrate  of  silica;  hut  the  water  appears?  to  be  only  mechan- 
icaliy  combined  with  it;  for  its  quantity  is  too  smatL  for  the  formula 
SiO ,  HO,  or  even  for  2SiO',  H  0,  and  varies  greatly  in  different 
kinds  of  opal ;  moreover,  ignited  opal  presents  the  Kamo  appearance, 
ami  has  nearly  the  same  degree  of  solubility  in  caustic  potash  wi  that 
which  had  not  been  igni[e<i.  Many  viirieties  of  opal  likewise  contain 
crydtallizcd  silica  mechiLnically  mixed;  and  when  the  amorphous  silica  is 
dissolved,  the  crystallized  portion  remains  .is  a  skeleton  in  the  original 
form  of  the  opal.  (Fuchs.)  Opal  i.s  semi-transparent  or  pellucid;  refracts 
light  singly;  hm^  a  sp<*cific  gravity  of  ouly  2-09,  on  account  of  its  porosity; 
and  is  much  softer  than  qu-iitz.     Artificially  prepared  silica  is  also  amor- 

Ehons  after  ignition.  (Fnchs.)  It  is  a  white,  tasteless  ]>owder,  rough 
etwecn  the  fingers,  ancl  does  not  adhere  to  the  tongue;  according  to 
Kirwan,  its  specific  gmvitv  is  200.  Amorphous  silica  is  chemically  dis- 
tinguished from  the  crystalline  variety  by  its  property  of  cnmbining  niopo 
roadilr  with  the  fixed  alkalia  iu  the  wet  way.  (Fnchs.)  [Vid.  Siiicate  of 
PoCoM,  3oda,  and  Litne.'\ 

Silica,  whether  natural  or  nrtificial,  erystallixed  or  amorjihous.  fuses 
in  the  flame  of  a  spint-lamp  fail  with  oxygen  gas,  or  in  the  oxv-hydrogen 
blowpipu  flume,  and  forms  a  clear  bead.  (Marcet,  Stromeyer.  ClarKC.)  Sir 
H.  Davy  fused  it  in  the  clrcnit  of  a  powerful  volt.aic  pile.  Silica  In  a  state 
of  fusion  may  be  drawn  out  in  long  threads  like  glass.  Fused  rock 
crystal  dropped  into  wuter,  solidifies  to  a  transparent  nia.<s,  frco  from 
6a ws,  and  remarkably  hard  and  tough,  so  that  it  sustains  the  blow  of  » 
hammer  without  breaking;  showing  that  it  has  become  hardened,  just  aa 
steel  is  hardened  by  sudden  cooling.  (Oaudin,  J.  Phnrm.  25,  3!>2 ;  also 
Ann.  Pharm.  31,  351.)  .Jeffreys  (.V.  Bibl.  Univ.  29,  417;  also  Ann. 
Pkarm.  39,  255)  pa*setl  steam  into  a  large  furnace  contwning  eartheawarc 
heated  to  a  temperature  above  the  melting  point  of  cast  iron.  By  this 
meane,  more  than  200  pounds  of  the  silica  was  volatilized  with  the  steum, 
«omc  pounds  of  it  being  deposited  in  the  form  of  enow,  at  the  spot  whoro 
the  steam  entered.  This  behaviour  of  silica  (if  confimierl)  ig  similar  tri 
that  of  boracic  acid,  whicli,  though  not  volatile  by  itself,  volntilizes  with 
the  vapour  of  water,  alcohol,  <tc.  Silica  in  nil  its  forms  is  tasteless, 
inodorous,  and  destitute  of  action  on  vegetable  oolonrs. 

Before  the  blowpipe,  silica  expels  the  carbonic  acid  from  carbonate  of 
soda,  with  effervescence,  yielding  a  trunsparent  gUss;  in  microcosmic  sale 
it  18  almost  wholly  insoluble. 
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Decomposition.~~By  [>otaa«itiin  at  a  white  hcnt,  into  silicat*  of  potHh 
will  »ilioi(le  of  potassium;  by  wirboti,  in  presence  of  mm,  copfpct,  or 
BJlrer,  at  a  wbito  beat,  into  carbonic  nx'uh  and  ttiliriclp  of  iron,  copper,  or 
Kilvcr;  by  h^'dro fluoric  a<;id,  into  fliioriilc  of  .Mliciiini  and  w«ter;  ool, 
however,  by  any  otbur  hydrogen  acid,  nor  by  Hulpbido  of  carbon  »t  » 
rod  beat. 


ComlinationB.- 


Wilh  Water. 


a.  IIvDiiATE  OF  SiLicA. — Fortnod  wbtm  an  a<]ueoas  solaiion  of  ftUinU) 
of  potash  IB  tireci piloted  by  an  aci<l,  by  sal-:iriiriiuniac,  or  by  a  mold] be  nit, 
such  aa  8nl|>liato  of  copper  (in  the  latter  auo,  a  mixture  of  hydrate  of 
silica  and  a  metallic  silicate  h  formed;  and  on  reinuTing  the  taller  bjr 
means  of  dilute  Iiydru<-hliir!e  wtd,  the  liydniic  of  silica  remains  andii- 
flolred:  Dovn-t):  or  when  tho  silica  held  in  sobitiou  by  an  aijurone  ncitl, 
is  precipilatctl  by  a  aoluble  alkali  or  alkaline  nirUmatu;  ur  wbco  » 
solutiuu  of  silica  in  bydrot-liloric  or  nitric  acid  ia  (wrtially  evaporated ;  ur 
when  fluoride  of  Hilicinm  is  di^coni}N)8ei]  by  watur.  Aficr  wofihiog  the 
j^nliitinouri  precipitate  with  bydrocblonc  acid  and  then  with  water,  thd 
bytlratc  is  obtained  in  u  ^tato  of  purity.  When  newly  fonnod,  and  u 
lung  aa  it  contiutieA  .<<atunited  with  the  auueouu  solutiou,  it  present*  the 
ap)H>uranco  of  a  tenacious,  jjcllucid  jelly  [Kicxel-tjalfertt),  or  of  gclatinoiu 
flakets;  but  wboii  ilrieil  in  the  air,  oven  at  onliiiary  temperatures,  it  not 
only  lose*  the  water  which  adheres  to  it,  but  iil-o  that  which  in  chtMuicallr 
combined  with  it,  nml  is  cutiverted  into  a  white  prjwder,  coDBititJng  m 
anbydrouA  silica.  IT  Doveri  estates^  that  when  dried  in  iho  air  at  onli- 
nary  tempenituroe,  it  retains  Iretwcen  lt>'!)  and  17'fl  per  cent,  of  waU«. 
corresponding  to  the  formula  SiO-,  HO;  but  \vbea  dried  ut  100",  it  loHf 
wator,  and  the  romaiuiuK  hydnit«  bai-  the  foniiula  2SiO*,  HO,  1 

|3.  Soluiion  of  Silica. — Many  springa  contain  siUca  in  suluUon,  Aaby^ 
drouH  silica,  is  wholly  insolublo  in  water.  According  to  Kirwiin,  hvdnit 
of  silica  dissolves  in  1000  parts  of  water,  and  with  |»eculiar  facility  wbA 
in  tho  noACCDt  state.  The  gelatioona  silica  ublaincd  in  ibo  dcco; 
aitioti  of  flnori<ln  of  silicium  by  water,  dissolves  in  a  conaidcnblc  q 
tity  of  water,  forming  a  tasteless  solution  which  dues  not  rt-  !  m; 

and,  on  evaporation,  deposits  the  tallica  in   tho  form  of  a  '^  •>»- 

crystaJlino  powder.  Hilica  thus  prt-parcil  if,  in  a  peculiar  siAt«.  for  il 
diiMolvos  ajpiin  in  water.  If  ^^nlplniric  or  hydmchloric  acid  is  addM  i» 
the  solution  Iwforo  I'vajHirutioii,  iho  silica  which  n*main«  is  iiiflolaU& 
(Brrxelius,  A<Ar&.  2,  J22.)  By  allowing;  cryxlallixed  iMiraric  add  Im 
absorb  ^(teouH  fluoride  of  silicium,  and  then  ttepamtiug  the  hyUrrifluMric 
and  borucic  acids  by  diKC«lion  with  n  larjru  cjiocm  of  ammonia,  a  hydrstf 
of  flilica  remains,  which,  after  bcinf?  thontughly  purifieil  fntttn  Uie  alwvs 
Bcidgf  IB  rcry  soluble  in  watei.     Tuc  atiucons  solntson  does  not  art  do 
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vwc^tahU  colours,  and  gives  do  precipitate  whnn  bnilod ;  on  evaporatiug 
Ito  dryness,  however,  the  silica  roiuaioa  as  an  inaolublo  powder.  (Berao- 
liius,  Ann.  CUim.  I'hys.  M,  a(J6.) 

h.  "With  Acids,  yicldiaj^  the  Salts  ok  Silica.  Of  all  the  oxides  of 
the  liglit  motaJs,  silica  cxhihita  tbo  feeblest  baaio  prcii»erticA;  in  tho 
ttuliydruiw  atale,  it  is  iuautuble  iu  uU  b_yJrated  acids,  excepting  liydro- 
fluoric  acid.  Sulphuric,  nitric,  and  hydrochlurio  acid,  fur  exnmjile,  do  not 
dis«<dvo  it;  the  samoacida  dis^jolve  the  ^elatinons  variety,  but  rery  slowly 
and  in  hiuvlW  (juautity  only.  They  disaolre  the  lar^'est  cjmintlty  wliea 
a  compoan'l  of  ailica  with  a  fixed  alkull,  iu  which  the  latter  predo- 
mioates,  ia  mixed  with  an  excess  of  the  acid  in  a  Htatc  of  ^roat  dilutitm — 
00  that  the  earth,  at  the  luonient  uf  \is  separation  from  the  alkali,  meets 
vith  a  flnllicttiul  rjuaitlity  of  acid  and  water  to  dii^eolvo  it.  Tie  clear 
liijiiid,  however,  always  contains  aevcnil  ntnnu  of  acid  to  ono  of  the 
earth,  and  tlio  add  \i  never  ueutralizod.  From  tho  solation,  ammonia 
and  it^  carbonate,  and  likewise  potash  or  soda,  precipitates  a  portion  of 
the  tiilica  in  the  gelatinous  state.  Carbonate  of  lime  procipitatcti  the 
ailica,  chiefly  when  t)ie  HoUition  i^^  warm  and  not  too  dilutoj  tho  gela- 
tinuui}  luinp8  which  separata  are  iiisuluble  in  ocid^.  If,  however,  (he 
flolnli<in  likewise  contains  another  base  which  is  precipitable  by  carbonate 
of  lime,  .inch  as  alumina  or  seflquinxide  of  iron,  t)ic  carbonate  of  time 
throws  down  a  compound  of  the  base  with  tho  silica,  which  compound  is 
again  jK-Tfectly  dissolved  by  hvdrocliloric  acid,  and  yields  a  gelatinous 
precipitate  on  evaporation.  (Von  Kubell,  Schw.  60,  21*7.)  When  a  solu- 
tion uf  silica  in  any  volatile  acid  (excepting  hydrofluoric  acid)  is  evapo- 
rated, the  acid  and  water  go  off  together,  leaving  hydrate  of  silica  in  the 
form  of  a  jelly  at  first;  hut  after  evaporation  to  dryneus,  the  residne 
consists  of  pure  silica,  which,  when  perfectly  dry,  ia  insoluble  both  in 
^■MTaier  and  la  acids. 

^B      c.   With  strong  Salifiable  Bases,  forming  «a1t«  called  Simcatfji,  ina»- 
Pl^uch  as  the  silica  in   these  compounds  plays  the  p»rt  of  a  weak  acid. 
'  Silica  decomposer  tho  alkaline  carbonnt<.>s  at  a  low  red  heat;  and  at  very 
high  tcmixjratureu,  oven  the  sulphates  are  dcconipcwed  by  it,     A  vast 
nunilmr  uf  .siliciitew   are  found  in  nature,  coiistltnting  In  isv.i  the  gn.;ator 
part  of  tho  mineral  kingdom.     Many  of  these  compoundii  may  be  obtained 
artilicially,  by  fusing  together  their  component  parts,  and  in  tho  same 
cryHtanine    form    us    that    which    they    exhibit    in    their    native    state. 
(Mitscborlich ;    Berthior,    Ann.    Chim.    I'hyt.    24,   3ja.)      Many   other 
aiticates  are  exclusively  artificial  product-^,  and  are,  for  the  most  part, 
ubtaitied  by  fusing  their  ingredients  together.     The  simple  suits  of  sdicio 
-—acid  gtMicrally  solidily  in  the  crystallinQ  form  on  cuuling;   silicate    of 
iBrod,  however,  is  an  exception.      The   double  salts,   on   tlic   contrary, 
"vecome  viscid  when  fused,  and  yield  a  glass.     Silicic  ncid  combines  with 
liaaee  in  an  unusually  great  variety  of  proportions;  the  most  common  are 
tJio  following:  1  At.  base  to  4,  1,  2,  0,  and  4  At.  acid.    It  forms  numerous 
double  salt^,  tho  most  abundant  of  which  aro  compounds  of  silicate  of  alu- 
mina with  another  salt  of  silicic  acid  (felspar).     There  are  also  a  great 
number  of  hydrntoil  tiillcate^t,  both  simple  and  compound.     The  ditferent 
Itinds  of  xeolito  consi&t  of  hydrated  combinations  of  silicate  of  alumina, 
fitb  another  silicate  of  the  potash  or  magnesia  class. 

The  .'iiliu'itt's  are  more  easily  decomposed  by  acirhi,  aa  the  hydrorhloric 
r— the  stronger  tho  base — the  leas  tho  silica  prcdouuQatcs  iu  tho  compound 


i 


858 


SILICli'M. 


— and  the  lai^r  tho  proportion  of  wster  prwont;  hence  many  miouwli 
containing  water — icolite  for  example — losp  tlicir  solubility  in  hydro- 
cliloric  Acid  .iftoi'  irrnition.     Tho   hydrnchlortc  ueiil  cither  disBolreci  lfa« 

ibose,  iind  sepumtcs  the  silica  in  a  pulverulent  or  gelatinous  form,  accord- 
ing to  the  nalurc!  uf  lliu  compound;  or  it  likewise  disaolvca  the  silic* 
cither  wholly  or  in  part,  especially  when  a  large  ijnantity  of  water  ii 
present,  and  in  that  case  yields  a  jolly  on  evaporation.  Sulphnric  aciil 
diluted  wilt  a  small  fjuantity  of  water,  decomposes^  after  long  digestion, 
Dearly  all  the  salts  of  silicic  acid,  when  reduced  to  powder.     All  sili- 

loatos  withuut  exception  become  soluble  in  dilute  hydrochlorio  or  nitric 
acid,  after  fusion    with  from  3  to  5  times  their  weight  of  hyilrato  o( 

^  potash  or  soda,  carbonate  of  potash  or  Bodn,  or  of  baryta,  etrontia,  lime, 
or  oxide  of  lead.  Thoy  arc  completely  disintegrated;  and  tho  solution 
yields,  on  evaporation,  first  a  jelly  and  then  a  dry  residue,  of  which  tL« 
pnrt  which  i«  insoluble  in  hot  hydrochloric  acid,  exhibits  tbo  ehanidcni 
of  silica.  Andnlubito,  C^-anitc,  StauroUte,  and  Zircon,  require  a  full  white 
heat,  to  disintegrate  them  perfectly  with  au  alkaline  carbonate,  anil  artr 
more  reatlily  acted  on  by  hydrate  of  potash.  From  the  native  silimtrs, 
whether  simple  or  double,  which  contain  potash,  iwia,  or  litbia,  lime 
Beparates  the  more  soluble  alkali,  by  the  so-called  jfuit/  ccramta/wjt. 
(Fuchii.)  Tho  silicates  are  fomelimcs  ignited,  after  being  mixed  with 
linio,  and  then  treated  with  ^vator;  but  in  many  cuactt,  as  with  Nepbeline, 
Leucitc,  Natrolitc,  Analcinic,  and  Chabasite,  it  is  saSicient  to  ignite 
them  by  themselves,  and  afterwards  boil  them  in  a  finely  divided  Ktalo 
with  milk  of  lime,  or  to  digest  them  with  it  for  a  longer  time  in  the  cold- 
Clays  troaled  in  this  iiiminer  likewise  give  up  to  water  the  small  pro- 
portion of  polash  or  stHla  wliich  they  contain ;  and  if  they  hapiwn  to  bs 
rich  in  carbonate  of  lime,  they  merely  require  to  he  dige«te*f  in  wttrr 
after  ignition.     Volcanic  rocks,  such  as  phonuliiic  lava,  give  up  their 

Lpotaah  or  «oda,  by  dige-stion  with  milk  of  lime,  even  without  prcriow 

fignition.   (Zierl.  /  Tcc/in,  Chem.  10,  280.) 

Pulverized  silicates  heated  in  a  platinum  Tenel  with  fluor-spar  free 
from  f^ilica  and  oil  of  vitriol,  evolve  gaseous  fluoride  of  eilicium,  which, 
when  tho  vessel  is  covered  with  moietencd  felt,  deposits  upon  it  white 
flakes  of  hydrate  of  silica. — The  same  gas  is  evolved,  with  bent  unA 
otter vesccnce,  when  a  powdered  silicate  is  immersed  in  a  strong  «ohh 
lion  of  hydrofluoric  acid.  The  rcifidue  evaporated  to  drynoes  with 
sulphuric  acid  leaves  the  bane  of  tho  silicate  in  combination  with  the 
sulphuric  acid. — Microcosmic  ealt  in  the  blowpipe-flame  withdrawH  the 
base  fnini  the  silicates,  and  Slrl^  the  silicic  acid  free.  Tho  product  is 
a  translucent,  blistered  mass.  {KieuUieUtt.)  —  When  a  small  quanUtr 
only  of  tho  micriKHssmie  salt  is  nsed,  tho  fused  mass  ditfuses  itself 
through  the  siliceous  crust;  when  the  Quantity  of  flux  is  larger,  th« 
silica  floats  in  the  fused  bead.  When  only  a  small  qiiaiititr  of  stlim  is 
present,  the  gloss  is  clear  while  fused,  but  becomes  turbi<)  on  cooling; 
with  still  leas  silica,  however,  it  remains  transp&reut.  (Derzelius.) — Sift- 
ates  heated  with  cnrbonnte  of  soda  before  tho  blowpipe,  expel  the  earbcv 
ie  acid  with  cflVirvcfceuce.  Tho  silicatei  of  the  more  soluble  alkali*  and 
of  must  of  the  uxidca  of  the  heavy  metals,  yield  a  tnuij^pareut  gla«;  tbos* 
of  the  earthy  alkiiliit  and  of  the  earths,  yield,  sometimes  a  clear  aoci  some- 
times a  turbid  gla<>!«,  ncconling  to  the  proportions  of  silica  and  of  acid.  If 
tlie  silicic  acid  c(>u{ain.<i  at  lea.^t  twice  as  much  oxygen  as  the  earth,  ilM 

latter  is  dissolved  in  tho  gla^s  by  the  ttguucy  of  the  diticie  arid,  aud  tli« 

{Jan  rcDaiiu  clear.     If  the  cuntjtound  coDtaiiu  leu  silica,  ityiehl*  a  d 
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glass  with  ft  com])anitrvely  small  proportion  of  carbonate  of  soda;  but 
wilfa  a  larger  proportion,  it  fornix  n  turbid  glnf-i:;  and  with  a  fltill  larger 
quantity,  an  inftiMiblo  sing:  for,  the  jrreater  tlio  amount  t»f  soda,  tbe  greater 
also  is  tbo  quantity  of  tlie  cartliy  tiiu*e  wliich  is  BCpumted  byita  action 
from  the  silicic  acid.  (BerzcHas.) — All  the  salts  of  silicic  acid  are  insoln* 
bio  in  water,  excepting  the  eilicatcB  of  potash,  soda  (and  lithia  ?). 


t 


SlUCITTH   AND  HtDROGEH, 


Htdbide  of  SiLiciuu. — Fluoride  of  BJlicium  is  decomposed  by  potas- 
sium, and  the  brown  niosa  washed  with  water;  a  portion  of  the  hydrogen 
set  ^e  in  tbo  dccoropositifin  cf  water  bv  the  excess  of  potassium  com- 
Inneis  with  the  »ilicium,  forming  hydride  of  ailiclun);  and  by  treating  this 
mass  with  a  cold  aquiKtus  solution  of  hydrofluoric  acid,  the  compound  is 
obtained  free  fronj  silica.  This  suhatanco  burns  with  great  splendour 
when  quickly  heated  to  re<lucsB  in  tiie  air.  In  oxygen  gas,  the  combus- 
tion is  still  more  brilliaut.  Only  a  third  piirt  uftho  silicluni  burns  in  the 
air,  and  three-fourtha  in  oxygen  ga^,  bccauw  the  rest  Womcs  surrounded 
with  the  silica  which  is  produced.  During  the  coniluistion,  water  is  inva- 
riably formed,  even  after  the  siUciuiu  lias  been  dried  in  vacuo  at  a  tem- 
perature approncliititr  rciluess.  Hydride  of  wiliriuni  heated  in  a  covered 
crucible,  emits  a  feeble  flame  when  the  cover  is  taken  off.  A  hot  solution 
of  hydruHuoric  acid  or  of  potash  dissolves  a  small  quantity  of  silica,  with 
evolution  of  hydrogen  gas.  When  the  compound  is  very  slowly  heated 
to  incipient  redness  in  an  open  crucible,  and  then  to  whiteness  in  a 
covered  crucible,  the  hydrogen  is  expelled,  and  a  rcj^idue  of  pure  silicium 
is  left,  mixcil  only  with  a  small  quantity  of  silica,  formed  during  tho 
(^ration.  (Bcrzelius.) 

SiLicirH  AKP  Carbon. 

Carbide  of  Silicium  f — If  silicium  is  reduced  from  the  double  fluorido 
of  silicium  and  potiasinm,  by  pota.-^sium  prepared  according  to  WUhler's 
method  (in.,  :'»)•  ^'^^  freed  from  carbon  by  re-fusion  only  and  not  by 
distillation,  a  mixture  of  silicium  and  carbide  of  silicium  is  obtained,  of  a 
darker  colour  than  pure  silicium.  This  substance,  when  ignited,  .suffers  no 
lo«8  of  weight,  but  yields  carbonic  acid  gns,  and  a  mixture  of  silica  and 
^pbumed  silicium  free  from  carbon.  (Berzclius.) 

SiLiciiTM  ANn  Boron. 
Boracic  acid  in  a  stato  of  fusion  dissolves  little  or  no  silica. 


Silicium  and  PBoapuoncs. 

Silloinm  does  not  combine  witli  phosphorna  when  ignited  in  its  TBponr. 
(Berzclius.) 

SiitciTM  AJTD  StrtPHrs. 

A.  Sulphide  op  Silicicm. — Fomied  by  Igniting  silicium  in  vaponr 
of  sulphur,  or  by  pttsbiog  vapour  of  sulphur  over  }'ilirium  at  a  white  beat: 
Uie  combination  is  attended  with  incandeitt^ence. — tiulphide  of  silicium  is 
white  and  earthy,  or — if  silicium  be  present  in  an  uncomblndd  iA»J>ti^ — 


dark  grey  aod  flrosHy.  It  burns  alowly  when  heatad  in  iktrim!iU^ 
aulphiirouH  acul  aiiddilioa;  iu  aculil  dry  atiuosplicrt.%  it  nrmaiuF  «orLi>£«4. 
ill  t>rtlin»ry  moist  uir,  it  cmiUi  u  powerful  ojuur  tif  itulidiuretterd  Uv 
and  U  gradually  vouvertcd  intu  Hilica.  Water  instantly  decoflii 
iuto  bydroiiulpliuric  ncu\  whiuU  etK:a|>e«  m  gaa,  atid  bilJc*  wbicbi 
solvcil;  witb  a  emnll  quantity  of  water,  eo  coiicuiilnUed  a  colotm/ 
silica  is  obtained,  that  the  wbulo  gelatinizi^.  aft«!r  ali^it  cod'-''"*"' 
and  un  drying  yields  a  trau^paront  Hs^urcd  iitaas  of  ailica. — > 
sUiciiuu  is  capable  of  unitiog  with  snlphiite  of  jniia««iuui.  {Boniua^.f 

B.  Sulphate  op  Silica. — Obtained  in  solution,   by  tuparwlaniay 
BiUcate  of  piitafih  with  very  <lUuto  gulpburic  acid. 


SlLiaCM    AST*   lODINC 

Bilicium  ignited  in  iodine  vupour  docs  not  ab«urb  any  of  tbt.-  ia^ 
(BorecUus.) 

SiuciPic  A^'D  Dromikb. 

Rromiiie  of  Siiiciru. — A  pAirtv  mixture  of  silica,  knp-LUck,  Mps 

and  oil — in  Euob  projiortious  tliat  luo  carbon  pro^lucfs]  nkay  anivtwll** 
least  one  lialf  tbe  unautiiy  of  tbe  MJlica — irf  ignited  iti  a  onvcre*)  tn'^ 
the  reHultiug  nia^b  introduced  in  siiiull  piucM  ititu  n.  jHireclain  i'  ' 
one  of  its  ends  connected  with  a  ret<irt  o>ntaintng  tirointno.  nn 
irith  a  projecting  tube  paaaing  into  a  tubulated  rocoiv< 
ice;  and  v:ipuiir  of  bromine  mado  iu  pasft  graduitlty  t1 
por(^cIain   tube.     The   carliouic  oxide  ga*i  e»e«]>oa   tin      _ 
drawn  tube  inserted  into  the  tubular  opening  of  the  rc-t «    .    i  .     i 
miile  of  fiilieiimi  mixed  with  exrosa  of  brumiuc  e<tl)ect3  in  th^ 
itself.     The   whole  is  then  (>onred  into  a  retort  with  m.-rrnrv 
bromide  of  ailicium  separated  by  distillation  ^m  the  I 
Colonrlfse  liquid,  luuch  heavier  tlian  oil  of  vitriol;   fr*.,  .,^^   . 
—  15'(+10'4°       +  5'F.),  and  boiling  at  148^..    150"  (298  4 
Furmt)  don&o  white  futnea  iu  the  air  and  haa  an  acrid,  diaagre^^i. 
It  has  likewise  an  ethereal  odour,  which  Serullaa  utlrilmtca  fu  tba 
of  brouii'ie  of  carbon.     Water  rapidly  iletompoKiH  brnntifle  of  '^ 
wilb   coMtiidcrable  ebn-ation  of  tt^nip^'niture.     irndor  oil   of  vitni<- 
refiolved,  in  tlie  course  of  a  few  dayjs,  into  flilira  and   hrtiuiine. 
gentiv  lieated  with  iM>ta.st>iiim,  it  explodes  violently  and  brcalu  iJk-  . 
luW(SerulIaa,J'.C'A»n.J/R/.  H,  1;  aUodnn.  CAuh.  Phyg.S,  I;  alml-\^ 
24,  341.) 

SlUCIDX   AND  CnuiRIKB. 

A.  CiiLORtpB  OP  SiLicirM — 1.  Whon  ignitoti  ailiciniD,  vt  •(■■ 
coutainiug  hydrogen,  h  heated  in  chlorino  gas,  it  takoa  fire  aad  owi^w 
to  burn  till  the  whole  Iuih  diHapi>oarcd.  The  pro<]uel  m  dUonlr  J 
silieiuni  in  tbe  form  of  raponr,  which  Milidilic?  ou  roolin^.  If  uiy  tcsr- 
epheric  air  is  mixc*!  with  the  chlorine,  a  rortain  (junniiiy  of  miiickmm^* 
behind.  (ncrzeliu«.) — 3.  I)ry  chlonnn  gas  ia  pMStKl  over  a«if«itt|tly  y*^ 
mixture  of  niliea  anil  rharcoid.  (Oerstcdt,  MA.  26.)  Tl>e  bi«i  iw)«n^ 
fur  tbid  oftunition  m  nimu'^r  thau  that  which  an  arg^Dd  wpirivLi^  <* 
foruiaL  (Wohlur.)     The  yoUovr  lii{uid  obtaiucd  iua*t  b«  Creed  trm  *^ 
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Koess  of  cliloriae  by  ai^itatiou  with  mercury  and  distillatioo.  (Duoias, 

inn.Chm.  Pfujs.  3a,  267.) 

TniDfipnrcnc  anrl  colourlos?^  Itijuid,  having  the  appearaoco  of  ether. 
(Duiiitu.) — Heavier  tbau  water,  but  lighter  than  oil  of  vitriol;  not  freezing 
it  —  20°;  boiling  at  JO"*.  (Serulla«,  J.  Uhim.  Med.  8,  3.)  When  expusotl  to 
tho  air,  it  evaporate?!  almost  in^titntaueously  in  the  forni  «f  a  wliJte  cloud, 
icaviu','  a  re«iduo  of  silica.  It^  rajKiiir  hxs  a  ^tifioi^itting  odour,  somewhat 
Uko  tliut  of  cyauogeu,  aud  rcddcub  litmuti  paper.  (Bcrzelius.) 

Calculation.  Vol.  Sp.  gr> 

SI 15-0     ....       17-48  SiUciam  vipoar  (?)        1       ...       10400 

2C1 ?0-8    ...      8202  ChloriuepM..,. 2      ...      *-908e 


SiCP 


flS-8 


100-00 


1 
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Chiorido  of  silicium  when  thrown  on  water  swima  on  ita  surface  at 
Srst,  and  then  dissolves  in  the  form  of  liydroehlorato  of  flilica.  Tf  the 
rater  is  in  excess,  only  a  Hmall  (luantity  of  silica  is  precipitated;  but  if 
the  volumes  of  the  two  liquids  are  equal,  a  bulky  mass  of  gelatinous  silica 
immediately  produemi.  (Bcrzelius.)  Oil  of  vitriol  likewise  resolvcfl 
Bhiorido  of  .«ilicimii  into  silica  and  hydrochloric  acid.  (Serullas.)  Potas- 
Btum  lieatcd  in  vapour  of  chloride  of  stlicium,  bume  and  forms  chlo- 
ride of  pitta^iiiuin,  with  se|>arHlion  of  siliciuiii.  (Berstilius.)  Fuee<t  pottift- 
HiutQ  druppr^d  into  licjuid  chloride  of  .silicium,  causes  nn  exploxiun. 
iChlorido  of  siHcium  mtiy  be  heatc<l  over  potassium  till  it  boils,  without 
linilergoing  deuonipositiun;  4l()iiltlles.-i,  hecuube  the  hutlitig  point  of  chloride 
of  eiliciuiu  is  below  Uio  tew]>ot«ture  at  which  potassium  fuses.  (Serullas.) 

B.  Ill* unotuLo HATE  OF  SiLicA.— Obliiined  in  the  same  manner  w  tho 
ulphate,  or  by  disi^olving  chiorido  of  silicium  in  water.     As  ta«t  M  the 
kcid  eHca|)Cs  in  the  evaporation  of  this  solation,  the  silica  is  deposited  in 
^ihe  gelatinous  state. 

T — C.  CiiLOROSCLPiiivE  OP  SiLiciUH. — ChlorHKutphurt  tie  Siiicittm. — 

iDiftCovered  by  Isiilore  Pierre  (Ajin.  Pkarm.  01),  73),  and  formed  by  pansine 

|«  mixture  of  vapour  of  chloride  of  silicium  and  perfectly  dry  hydrosal- 

Itihuric  acid  gas  through  a  red-hot  porcelain  tube.     A  large  quantity  of 

bLrdrocliloric  a<-id  in  fornietl,  and  esoapeu,  to|>ether  with  tliu  excef«  of  chlo- 

I  Vide  of  silicium  and  traces  of  unJeoomposed  hydrosnlphuric  acid.    The  best 

I  mode  of  prcparntioH  is  to  jWfis  a  current  of  liydrosulphuric:u-id  |ras  through 

)  chloride  of  e<ili4iuni  cnnluined  in  a  Btii]>pcred  rutiirt,  the  condrictinj,'  lube 

f  being  made  to  dip  juat  under  the  .surfaro  of  the  li»iuid.    The  retort  is  then 

connected  by  means  of  a  goo<l  cork  with  one  end  of  a  porcelain  tube,  tho 

I  other  cud  of  which  is  attached  to  a  U-.^haped  tulw  kept  constantly  cool. 

The   [Kircelaiii   tube   i.i  then   made  rcd-lint,   mid  a.s   the  mixture   pajf^ies 

L'ihruugh.  a  fuming  liquid  rapidly  condenses  in  the  U-tube.     The  liquid 

thus  obtained  has  u  puui:ent,  otfensive  odour  rei»pnibliog  Intli  cblorido  of 

silicium  auil  hydroAulphuric  acid;  il  becomes  clear  on  stauding,  and  is 

(ben  distilled,  the  liquid  which  comes  over  at  a  temperature  between  f'O^ 

Kand  UlO"  being  kept  apart.     The  procei:^  is  stopped  ue  •^ouu  a»  the  pasty 

nmss  in  tbo  retort  begins  to  evolve  whilu  fume^.     Tho  distillato  in  a 

colour Ic-*')^,  transparunt,  wntcry  liquid,  which  hoili*  at  100%  and  dibtiU  over 

without  njsiiluc;  ita  specific  gr»vity  is  l'l.5.    In  contact  with  water,  it  is 

deooniiHiscd,  yielding  hydnrKulphuric  acid  gas,  hjb  drochloric  acid,  silica, 

and  a  small  .^uaDtity  of  free  sulphur. 
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CalcoUtion. 
21-34    ....    ly-o 
1600     ....     U'Sa 
70'M     ...    ft&*47 


15-01 

fia-7» 


SiSCP 


108-14 


1 00' 00 


100*34 


The  density  of  the  vapour  was  found,  in  three  experimcDta^  lo  be  I'Tl. 
5-24,  and  5-23.  The  calculated  deusU/,  suppusbg  it  coadeuMd  I* dM 
voliunos,  is  o'OQ. 

SiLICttIM   AlfD  FluORTVB. 

A.  FtromoE  of  Silicium. — GaMeovs  Fluoride  of  SHieivm^  Fhur^ 
oat,  Iljfdrofluoric  acid  gat,  Jf ydro-fuosUicic  acid  pas,  Flucfrkifmly  Fhtf- 
k«M4cf  yai,  Ftussiture-hieseUrde  t/as,  Gat  acidf  Jtuoriqur^  Gum  jbtmifm 
'■tUic^. — Formed  on  briaging  hydrufluoric  scid  m  oaiUacl  witli  «il*Air 
auy  siliceous  substance,  sucL  as  gimm.  AuhjdrouK  tiydroflnone  lol 
becomes  hcitcd  in  contact  iriUi  gla&(,  boUi  up,  nnd  cvuIvoh  puu*oai  Bb^ 
ride  of  siliciiini. — The  pruce><8  uf  etchinff  on  gloKs  with  liydrofiuuric nit 
depends  on  the  formatiau  of  fluoride  of  blliciuni,  wheu  dilute  liydroluBi 
acid  or  the  vapour  of  that  acid,  it  made  to  act  upoD  ^laM. 

Preparation. — Powdered  fluor-Bj>ar  mixed  with  s&tid  or  finely  ponM 

'glass,  is  gently  heated  in  a  diisk  with  oil  of  vitriol,  and   the  gw  fltf- 

lected  over  mercury  in  tiaee  jars  drie<l  by  hea*.      If  the  receiver!  vt 

covered  with  the  least  firm  of  moisture,  they  become   overcoat  witi  ai 

opaqoe  deposit  of  silica,  which  cannot  afpiin  be  removed.  (Berxcliot.) 

Propfrties.  Colonrleii  gas.  Specific  gravity  (].,  2R0).  It  btf  * 
peculiarly  penetrating  aqd  suffocating  odnur,  like  that  of  liydrocUv 
acid  ga£.  According  to  ^.  Davy,  it  reddens  litmus  paper  eren  »b* 
carefully  dried.  Forms  a  white  cloud  on  exposure  to  the  air.  It  u  'a- 
combustible^  and  docs  do(  lupport  thec«mbtutioD  of  a  Caper  or  of  bumiBf 
wood. 

CalruIitioD.  Vol.  9^  p. 

Si 15-0     ....     28*41  Vopaor  or  tOtcimn  (?)...,        1        .„       l<0«|i 

ar  5?*4    ....     7»-3f  FluomwgM(?) »       ^..       fraW_ 

BOP     ....     BS*4     ....   lOO-Od  noor.  «ilie.  gss  1        Z       T^T 

Or;  J.  Dary.  0«nclii». 

an*  310     ..„  M-16       ,. ,         61-4       ....         59-1     to        48-f» 

2(F-0)    ....     21-4       .,  1^84       ....         38-6       ....         40-9      „        41*0M 

— — .*— — — ^ — 

SiP  02  4     ....   lOQ'OO       ....       100  0       ....       100*0     „      lOOiMt 

F^O  denotes  hypothctically  anliydrons  fluoric  acid. 

Ikeompotiftons. — I.  WaUr  nWorbs  the  gas  in  large  quantity.  aaJ  ^ 
the  same  time  decomposes  it,  the  products  being  hydrofluoric  am)  wd 
silica;  one-third  of  the  Intter  is  precipitated  qs  a  hydrate  id  whit«  b«^ 
6akeB,  whereby  the  litjuid  is  awnt  converted  into  a  thick.  traanaM^ 
gelatinona  pnAte,  which  funics  In  the  air;  the  rMt  furms  tvr-bydf«Aatl« 
silica,  which  remains  dissolved  in  the  water.  (Berieliua,) 

3SiFs  +  6HO  »=  2SiO'.3HP*SiO». 

The  water  absorbs  the  first  Quantities  of  gas  rapidly;  bat  mtia  ft  b* 
beroEQO  thickcued  by  tUc  picctpitAted  hydrate  of  silica,  tbo  wkaon/Am  > 
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much  slower.  In  24  lioars,  100  parts  of  water,  in  contact  with  an  excess 
of  gaseous  6iioriJe  of  «liciuni,  ahijorb  1406  parts.  (Berwlius.)  100 
:  140-6  =  108:  151*8;  108  leprcHCiits  12  atoms  of  water;  151«  ia  nearly 
3  atunifi  of  fluoride  of  tnlicium:  hence  3  atoms  of  fluoriilo  of  ailiciuni  react 
on  G  atoms  of  water;  and  G  other  atonic  of  wa(er  remain  partly  com- 
h\oei\  with  the  free  silica  as  hydrate,  and  partly  with  the  ter-hyilrofluate 
of  silira,  without  any  further  power  of  decomposing  the  fluoride  of 
silicium.  The  gclatinouB  mixture  is  probably  ;  2  (HO,  HF  +  SiO', 
2HF  +  Aq)+SiO''',  2H0.  According  to  J.  Davy,  one  measure  of  water 
absorbs  265  measures  of  gaseous  flnoride  of  silicium;  thii^  gWea  134  parts 
of  fluoride  of  ailicium  to  108  parts  of  water.  The  precipitated  hydrate  of 
silica  if)  somewhat  soluble  in  water;  and  consequently,  the  silica,  after 
Washing;  amount'^  to  only  about  \  instead  of  \  of  tlie  total  amount  of 
silica  produced  from  the  fluoride  of  silicinni.  When  thoronghly  washed,  it 
is  quite  free  from  fluorine.  The  acid  solution  filtered  from  the  hydrate 
of  silica  without  hnving  any  additional  water  passed  through  it,  yields, 
when  satnrati^d  with  po'tadh,  nothing  but  duuhlo  fluoride  of  silicium  and 
potnx^ium.  But  if  tlio  solution  is  mixed  with  the  subsequent  washings, 
which  contain  a  portion  of  th<^  precipitated  hydrate  of  silica  in  solntion, 
the  liquid,  after  saturation  with  potash,  gelatinizes  on  being  evaporated, 
in  conMHjiioiiai  of  the  excess  of  silica  which  it  contains.  (Berjtelius.) — 
If  tu'drochloric  acid  gas  is  pushed  into  water  satumted  with  fluoride  of 
silicium,  the  gelatinous  condttion  is  destroj^ed;  a  solution  of  hyilrochloric 
acid  U  fonned.  and  the  silica  disappears  in  the  form  of  gaseous  fluoride 
of  silicium.  (J.  Davjr.) 

2.  Gaseous  fluoride  of  silicium  is  slowly  absorbed  by  crystallized,  hut 
Dot  bv  anhydrous  hnracic  acid.  The  acid  increases  in  bulk,  and  is  con- 
verter! into'a  white  powder,  which  dues  not  fume.  100  parts  <2  atoms) 
of  crystallized  boraclc  acid  absorb  12!)'02  parts  (3  atoms)  of  fluoride  of 
silicium.  (Berzetins.) 

2(BO»,3HO)  +  3SiF'  =^  2(BO',3HF)  + aSiC 

From  this  it  appears  that  2  atoms  of  tcrhydrofliiate  of  boracic  acid 
and  3  atoms  of  silica  are  produced. — The  powder  does  not  at  first  absorb 
water;  but  subsequently,  a  slight  elevation  of  temperature  takes  place  and 
terhydroHuate  of  boracic  acid  is  dissolved,  leaving  a  residue  of  hydrate  of 
silica.  About  one-fourth,  howe\'cr,  of  the  silica  dissolvos,  and  Is  again 
thrown  down  by  ammonia  and  other  bases.  The  residual  portion  of 
silica  evolves  pungent  vapours  when  ignited,  and  may,  with  great  probabi- 
lity, be  regarded  as  another  double  salt  containing  excess  of  silica.  (Rer- 
Mlius.) 

3.  AqucoDs  solutions  of  saliflable  I>a8«s  either  act  like  water,  precipi- 
tating only  one-third  of  the  silica,  and  forming  a  double  fluoride  of  silicium 
and  the  metal — as  in  the  case  of  potassium^— orthc-y  precipitate  the  whole 
of  the  silica  and  produce  a  simple  fluoride  of  the  metal,  as  in  the  case  of 
sodium. 

4.  Many  of  the  alkalis,  earths,  and  heavy  metallic  oxides,  in  the 
anliydrous  state,  absorb  gaseouii  fluoride  of  silicium,  producing  beat 
and  eometimea  even  flame,  and  apparently  forming  a  mixture  of  silica 
and  metallic  fluoride.  Burnt  lime,  immersed  in  the  gas,  l>eronies  red- 
hot  through  its  whole  mass  (if  nioisturo  bo  present,  the  application  of 
heat  ia  necessary  to  commence  the  act  of  oombination;  an  admixture  of 
carbonate  of  limo  likewise  interferes  with  the  avtiou^;  and  there-  is  fonned 
— without  any  evolution  of  oxygon  gu — a  tutel6«s  mass,  whvcK  U  ivwitVvWoi:^ 
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in  wator,  and  wlion  healed  in  the  blowpipe  flames  (tzhibitfl  &  bMA  vlSkl 
phwfpboresccnQc,  and  raikc«  together  into  an  anhydrous  msM,  hard  «nM<k  j 
to  HcraUjh  gliue.     Hyilrocblortc   acid  Blowly  resolves  thU  aatwbuue  iMii 
soluble  fluoride  of  calcium,  aud  gclatiDoua  Eiilica  which   nmtm  mA 
solved.     With  oil  of  vitriol  it  effervesces   riolontly,    e\i' 
of  eiliciuDi,  and  leaving  a  residue  of  gypsum,  which    aii> 
per  ooDt.     Heucc'  it  coulaini»  2  alums  of  lime  to  I  atom  uf  tlui 
cium.  (J.  Davy.)     [Or  2  atoms  of  fluoride  of  cnlcium  to  1  nto:, 
SCaO  +  SiF'  =  2CaF-(-SiO'.      Davy's  view  is  support^'d  bv  th 
the  ailica,  afl-cr  trt'atuioiit  with  hydrochloric  acid,    rvinaiiiij  in  tii 
a   hydrate:    this,    boTovnr,   may   likewise    be    cxplaiufMl    by 
that  the  silica  is  cheuiically  corabinoil   with  tbo  duuridc  of  (;i 
Baryta  and  aluniiua  likewise  absorb  gusvuus  tUiuritJe  of  siliciam.  Imi  i 
smaller  rjuantity,  nuil  agaiu  evolve  it  on  the  addition  of  oil  of  v>tni4— | 
Magnoiiia  likewise  cunibiucs  with  it  without  ijniition,  aai]yi«liii1 
the  blowpipe  an  iiLfusihlo  maas,  which  ret,'\sU  the   notion  of  vbAw,  lall 
behaves  with  hydrochloric  and  sulphuric  actda  in  tlio  samo  inuiDerwA«1 
calcium  com|>ound. — The  mancanie,  autiinontc,  mercuric,  and  frrric  irpfcl 
likewise  absorb  a  portion  of  gan — the  latter  most  abundantlr;  ihft  |w*| 
again  expelled  by  oil  of  vitriol.  (J.  Davy.) — Gaseous  flanritfe  of  sibciA| 
pMtied  over  heated  huryta,  becomes  reil-hot,  and  is   rapidly  abeoeW^  9% 
the  proportion  of  85  62  parts  (4  atoms)  of  baryta  to  1 4'3S  ynrtM  {I  i 
of  fluoride  of  silicium.   (Dumas.) 

4BaO  +  &iF'  =  2BaO.  SiO'+2&aF;  [tbo  result  U  tberefore  »  Biix»| 
of  one  atom  ofdisilicaio  of  baryta  and  2  atoms  of  fluoride  of  lariBia.}' 
AuliydrouB  alkalino  carbonates  and  salts  of  boracic   at^id   do  uot  Wl*| 
guseoue  fluoride  of  ttilicium  at  ortliuary  teni|n'rutur«4.    (Ek^rKeliuA) 

5.  Potassium  at  ordinary  iontperatur[^fi  acts  Hli^htly  na  gaM«mi 
ride  of  silicium;  when  heated  in  the  gna  till  it  fubcd,  it  blackens  w>l  In 
with  a  dark-re^l  flame,  absorbing  a  quantity  of  the  gas  eqoai  la  r«lai 
tlit>  bydruiron  which  it  would  have  evolved  with  waier,   nod  ri^Ubf  I 
d»rk  f>r(twn.  briltio  mass.  (Gay-Lussnc  Sc  Thcnard.)      The  jHttajv^oa.  •! 
lioinrr  lii'ated,  bocomes  firut  white,  then  darker,  and  lastly  bLurk,  «Wi  tj 
iuimedialely  lakes  Are.     The  resulting  hani  porous  niaas  is  a  muUMi 
fluoride  of  ftoUisaiuni,  double  fluoride  of  silicium  aud  polaw»iam,  Ba4  Al 
cidc  of  potassium.     Water  dissolves  out  2)otash  and  t1uf>rido  uf  putsMNBi 

with  violent  evolution  of  bydrogfen  gas;  on  boilings   it  al-o  *li-"   "" ' 

double  fluoride  of  silicium  and  potassium,  ami  leaves  silicium  ' 
hydrogen,  together  with  silica.  (Bcrzoltus.)      Bodiuni    pr^wluc^  >>: 
results.  (Gay-Lussaoft  Thenanl.) — (j.  When  the  gas  is   n«dMd  tkr '. 
a  whitc-hol  gun-barrel  filled  with  iron-tiiriiings,  very   little  i*  ahiuf*^ 
tJiQ  iron  becoming  rovored  with  a  thin  stratum  of  silicium  and  flt>~' 
of  iron,  which  prevents  any  further  action.     On  diss(olviti:r  Om  flwri**  i' 
iron  in  witter,  a  thin  layer  of  silicium   id  left  buhiii«l.    (Bt^mdius)— Bl  j 
following  »<nbstanc(jB  exert  no  d4M;omp(t.sing  action  ua  ^ummsos  lliMinin^i 
^ill(-ium:  hydrogen  gas  in  the  direct  niyv  of  the  Kun,  rliarcoal  invlf'k  [ 
the  gas;  phogphorua,  sulphur,  or  iodine  uubliiiu-d  in  it;  diloridd  gf  caU* 
ignittnl  in  it;  chUtntte  of  potash  or  of  zinc  fu&etl  in  it.   (J.  Davy.) 

CVwi&kiiiif  I vni.~Hi.  With  uilrio  oxide  and  the  ozygonHMwU  ofw/U^ff^ 

b.  With  ammonia. 

e.  With  other  metallic  fluoridos,  producing  the  mrt a iXMiXt^ 
ciDBS  or  siLicn-pLroHiom.  Thc^o  f^ompiiund*^  are  oliLiun«<l .  1.  9j 
«>IWDg  uthcr  a  para  or  a  hydratod  metallic  oxido  or  its  oarbossM  [ 
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be  ase  of  iron  or  nno,  tbo  fsimplo  nteta-l)  in  ter-lijdrofluntc  of  Rtlim  lilt 
tio  liqiiiil  is  nearly  satumted, — ^whcn,  if  the  compmiiid  is  tmi  iniiiulullf,  it 
KCparaleO  on  eraponitinff  the  liquid  in  a  plutinum  vessel.  If  it  gela- 
aizea  from  exceas  of  silica,  a  Bniall  ijuanlity  nf  hydrofluoric  acid  is  to  he 
Ided,  and  thJB,  on  furtlicT  evaporation,  is  volatilized  with  the  silica  in 
bt!  form  of  fluoride  of  isiliciuiii. — 2.  Fluoride  of  ailiciiirn  ie  brought  in 
ontiirt  with  another  niotttllic  flnoride  (eithtr  dry  or  in  solution) — whieh 
readily  absorbs  the  ^ae, — or  with  a  pure  motallic  oxide  or  its  carbonate, 
aliglitly  moistened  with  wat(»r:  in  the  latter  case,  a  portion  of  the  mlicinm 
ie  separated  in  the  form  of  Bilifu. — In  these  double  metallic  lIunritleA,  one 
atom  of  Hiioridc  of  ^illciiim  is  iavariahly  eomhined  with  one  atom  of  tho 
other  metallic  iluorido. — Hence,  by  digesting  hi-hydrotluate  of  soda  vntU 
eilica.  the  acid  reaction  of  tlie  solution  is  changed  into  an  alkiilinu  reac- 
tion; WrauHe,  to<;;elhcr  with  the  inaoUible  donhle  tinnridc  of  silieiuiii  and 
sodium,  inoti'Hhydroflimtc  of  soda,  which  has  an  alkaline  reaction,  is  like- 
wise formed.  (Berxclius.) 
~  2(NaO,2HP)  +  SiO*  =   N»P,  Sii"*  NftO,  HF  +  3H0. 

The  cilico-6aoridc8  roflden  Ittmas,  and  for  the  most  part  have  an  acid, 
htter  taate. — By  prolonged  ignition,  they  give  up  the  whole  of  tbo  flao- 
de  of  flilicium,  the  other  nietalliu  6uoride  remaining  behind  in  a  pure 
ftt«.    If  they  contain  water,  the  gaseous  Quoridc  of  fiilicinin,  as  it  e.>^ca[H!»i, 
|:ftecoiiipanied  by  a  white  E>abliuinte  iu  the  fonit  of  minute  dropH.  wht<  h, 
^the  application  of  heat,  may  he  chased  from  plave  to  place,  ami  ap|)ear(j 
I  consiM  of  concentrated  bi-hydv^tuttr  nf  silica;  on  exj)ogure  to  moidt 
it  dcpositJ)  silica.     The  Mlico-tluurides,  many  of  tbera  at  least,  are 
t)lve<l  by  ignition  with  )>ota»sium  into  mliciura  and  fluoride  of  pota»- 
i;  whih^t  tho  other  metallic  Buoride  previously  in  combiualiou  with 
•  fluoride  of  silicinm,  cither  remains  unaltereil,  or  likewi»e  givcm  up  iU 
Borine  to  the  |K)tat(i<iinn.     The  action  of  iron  at  a  red  bent  is  similar  to 
ftt  of  pi)tasi*ium.  (Berwlins.) — With  oil  of  vitriol,  the  wilicfj-fluoridew  at 
at  evolve  ga^^eous  fluoride  of  silicium,  which  dix-ajtes  with  efferveiicencei 
en,  at  a  temperature,  which,  in  the  case  of  the  calcium  and  barium  com- 
Dond,  exceed*!  lOO',  anhydron.»  hydrofluoric  acid   is  evolved.     Hydro- 
klorie  and  nitric  acidrt  expel  only  a  part  of  the  bydro-fluoHilieic  octd.    On 
I  other  hand,  the  «ilt?i  of  nitric  iiud  liydrocbloric  nei«l  are  but  imper- 
decomjKised  by  hydro-fluosilicic  acid.     Hydnifluoric  acid  in  extesa 
OS  not  atlwt  them,  but  pas«ej>  ofl"  nnchauged  on  the  iipplieatiim  of  beat. 
._i  alkali  added  to   the  aquooue  solution  of  a  metallic  si Uco- fluoride, 
•conipo^ce  thelluoride  of  ^iiiciutn  in  the  compound  on  boiliog — absorbing 
fluorine  and  precipitating  tallica,  e.  7. 

NaF,SiI"-f2NaO  =  8N«P4  8iO"; 

if  we  (tnppone  that  the  metallic  sillco-fluoride  is  converted  by  water 
bto  a  double  liydrofluate  of  bilica  and  another  metallic  oxide. 
(Na(»,  IIF  t  $iO',  2IIP)  4-  2NaO  »  3(NiiO,  UP)  +  SiOt. 

Ytoxn  tho  fialts  of  the  more  soluble  alkalis,  the  silica  is  tlimwn  down  pure; 
Vlien  precipitated  from  wiltJi!'  of  the  nlkatine  ettrlh«,  it  is  mixed  with  flue* 
~t)e  of  barium,  strontium,  or  calclnni;  and  from  the  fmlt«  of  the  earths 
heavy  melnllic  oxides  (iDnsmQch  as  the  alkaline  preeipitnnt  likewise 
ites  the  hydrofluoric  acid  fmm  these  oxiden)  it  i*  precipitated  in  a 
\  tti  chemical  combination  with  the  banes,  forming  a  simple  siliinte,  c.y. 
MgP,SiP=+3NaO  -  MgO,  SiOS  + SNnP; 
(MgO,UF  +  SiO-,  anP)  +  3NaO  =  MgO,  SiO'  +  3(NbO,HF). 
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H/dro9uD^licio  acid  hoe  a  very  sour  taste  resemliUng  that  of  hjdro- 
llluric  acid,  and,  like  that  acid,  irritotea  tliu  okin;   it  reddens  litmus 
ungly. 

Cilculatitin,  a.  Culcuhtiuii,  h, 

HF.™ 197    ....      2732  SiO* 310    ....      34*41 

Stf"    62-4     ....       72-6S  3HP 59-1     ....       6S-59 


HP.SiP  ...     Til 


100-00 


SiOs,3HF  ....    »0-l     ....     lOO'OO 


CalculntioB,  c. 

HO.  HP..., 287       ....        28-95 

SiO*,  2HF yO-4      ....        71-04 


HO,HF.SiO^,2HP     991 


10000 


n 


In  calculation  a,  the  lijdro-flnnsilicic  acid  is  regarded  as  a  metallic 
Biiioo-fluori<lc.  in  which  tlio  atom  of  rattnl  ia  replaced  by  an  atom  of 
hydro^n;  tii  calculation  6,  as  tor-hydroBuate  of  silica;  in  ralculatiun  r,  it 
is  raado  to  correspond  to  a  hydrated  metallic  fiilico-Buoride,  supposing 
that  the  tatter  compound  forma  with  water  a  double  liydrofluato  of  silica 
and  a  metallic  oxide,  e.  ff. 

KP,SIP  +  3H0  =  KO,HP+SiO=.2HP. 


^■^mai 


n  that  easo,  we  mu^t  HuppoRc  that  in  hydro-flnosilicic  acid,  the  metallio 
cjxide  (KO)  is  replaced  by  HO.  But  the  hvdro-fluuailicJc  acid  cannot  bo 
obtained  in  the  anhydroua  state  assuracii  in  the  calculations  a,  b,  and  c. 
The  most  concentrated  acid  that  caii  be  prepared  ia  still  cuuibincil,  acconl- 
iujZ  tn  BerzcUus,  with  3  atums  of  water  mora  than  that  which  exists 
acconiiii^'  to  calculation  c:  HO.  HF  +SiO'  2IIF+3A4. 

Hydro-Huosilicic  acid  gradually  evaporates  at  a  temperature  of  40" 
without  leaving  aoy  residue;  if  evaporated  on  glass,  it  corrodes  the  surface; 
for.  fluoride  nf  eilicluni  Ie  evolved  at  first,  and  the  residual  liquid  bccoraea 
stronger  and  stronger  iu  hydrofluoric  acid,  which  subsequently  evaporateu 
a1«o.  Henco  the  acid  attnoki^  gla^a  when  evaporated  upon  it,  but  not 
when  it  i«  prejierv'od  in  stoppered  glass  bottles.  When  evaporated  in 
vacao  over  oil  of  vitriol,  it  likewise  corrodes  the  glass  receiver;  because, 
after  the  fluoride  of  eilicium  Iiati  been  evolved,  a  compound  richer  in 
hydrofluoric  acid  reniain.s  and  is  gradually  evaporated.  Berzelius.) — > 
Boraoic  acid  precipitates  silica  from  the  solution  and  forma  ter-hydrofluate 
of  baracic  acid.  (J.  Uavy.) 

SiO=.3HP  +  BC>'=  BO»,3HP  +  SiO*. 

—Oil  of  vitriol,  or  hydrochloric  acid  ga-s,  ahsorbs  water  from  the  ootn- 
pound  and  lilwratos  ga-scous  fluoride  of  eiliciiini.  (J.  Davy.) — An  excess  of 
ammonia  or  soda  (and  of  most  other  saliflablo  bases:  BerzcliuR)  givei^  rieo 
to  the  fonnation  of  a  hydrofluate,  and  separates  the  whole  of  tlie  Ailica. 
(J.  Davy.)— Salts  of  anmionia,  potash,  and  soda  produce  a  transparent, 
'-■latinoufl  precipitate,  scarcely  perceptible  at  first;  those  of  baryta,  a  while 

ystallino  precipitate,  which  becomes  visible  after  a  few  seconds.  From 
nauy  other  salts,  likewise,  liydro-fluosilicio  acid  throws  down  a  silico- 
fluoride  of  the  metal.  (BcrjtoJius.) 

Concentrated  bydro-fluosilicic  acid  expo.sed  to  the  air  at  ordinary  tern- 

iratures,  .absorbs  moisture  till  it  reaches  a  certain  d^rcc  of  dilution;  a 

iry  dilate  acid,  on  the  contrary,  gives  ofl*  water  in  the  air  till  it  attains 

16  eamc  degree  of  concentration,  (Berzelius.) 
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SrucnjH  Aim  NrrnonEN. 

A.  Nitrate  op  Siuca. — Propai-cd  like  Uic  ]iydroc)ilorat«. 

B.  Silicate  op  Ammonia. — -Pure  liquid  aiuiii'mladiasolree  a  tolcnblv 
large  quantiiy  uf  frc&lily  prccipiUiied  hIIIch^  ilio  c&r)>0Date  diMolvM  it 
bqt  very  a|mrii)gly.   (Karsten,  Foyg.  6,  357.) 

C.  AMMoxio-CiiLOBioii  OP  SiLiciPM. — Formo*!  liysatumting  rliloritle 
of  silicium  with  <lry  amniouiacal  ^n«. — Wliitc  mn^,  rrsisling  the  octiuu  of 
fire,  but  dMonipnsed  by  water.  (PersoJ!,  ^n«.  CAi'm.  Vhyt^.  44,  319.) 

3NM»,Sia3  +  2HO  =  2(NIP,  HCI)  +  8iO*  +  Nll», 


JNH« „.., 

Sici>  

CalimUtHin. 
..     ai-0     ....       37-28 
...     85-8     ....       <;2'72 

Pwimat. 

37.^5*1 
...       62-141 

SNH'.SiCl' 

.  13G-S   ....   loom 

.     ItfOOOO 

D.  FLuoninB  of  SiLtciLH  is  capable  of  unitiDi;  wUb  ixitnc  oriW, 
ni/rovji  acid,  hyponitfic  acid,  aD<l  nitric  acitl^  Mouoliydnitvit  nifrtr 
aciJ  (HO,  NO')  absorbs  pa«eou»  fluorido  of  silicium  gryrtlily.  produriog 
a  funrin-r  liquiJ  from  wbich  neither  water  nor  alkntif  pw^ripitate  stUca. 
(KuhimaoD,  Ann.  Chim.  Phys.  77,  116j  also  Ann.  Pkarm.  30,  310.) 

E.  AMHONio-PLtroKiDE  OP  SiLiciux. — Ono  Tolaine  of  gawoas  floorids 
of  silicium  coudenaee — in  whatever  proportiunA  the  two  gases  are  mij^cd — 
with  2  nieiu?urc8  of  amnioiitacnl  ga«,  fonning  a  white  (wwdor  wbioh  roUll- 
lizpfi  without  being  decomposed.    Carbonate  of  ammonia  is  likowitto  diwom- 

?isod  by  Haoride  of  Rilieium  at  tbc  tcnipcraluro  at  wbirh  it  TolatiltiM. 
be  powder  ie  resolved  by  bydntcbluric  acid  gas  into  aiil-ummoniac  aail 
gaPeou«i  lluoride  of  fiilieinni.  Itdisuolres  in  water,  with  rvopanition  ofoM- 
jbiirth  of  the  silicium,  yielding  a  f^ulution  of  double  hydroflontc  of  iiilis 
and  aumooia.  (J.  Davy.) — 

2iNH».  SiFJ  +  lHO  =  (NH^HP  +  a02.2HF)tNH'.HF*SiO*. 

CoriHerfUcntly  half  of  the  silica  must  be  separated;  and  the  solution  mart 
contain  one  atom  of  hydrofluato  of  ainmunia  in  addition  to  one  at<iin  of 
tbti  double  bydrofluat^;  of  silica  and  annuonia. 


NH*. 

»P« 


CalcoUtlnn. 

J.  Dny. 

170        ,,       24*49 

24-5 

S2-4     ., .     ?a-5i 

76-:. 

NH».SiF» 6!»'4      ....     lOOOO 


1000 


F.  FLnouiDi:  op  SiLinnw  akd  AwMnNfTtw  and  IIvnnopLrATB  ot 
Srica  AWi*  Ammonia. —  I.  An  intimate  mixture  of  wil-iimmoniac  wnl 
«ilico-fluoride  of  potn^vium  or  endinm  is  heiitrd  in  u  glaAfl  rr^Kcl  tit!  tiu 
compound  i«ablinic!.  (Bcrxelius.) — 2.  TerhydroHnato  nf  istlirn  i*  nra- 
tmlisuHl  with  n  dilute  solution  of  nnmmniu.  Ou  Deiitrallzing  bydrofliio- 
«tltcic  acid  with  Hntmnuin,  n  pmall  cjiiniility  of  ^iliea  is  thrown  down.  ftD-l 
(he  mother-litjnid  still  renmininp  in  tlio  cr\*.>-tiillinc  nia**  t*outnin«  porr 
hydniHtiortr  acid  or  bi-hrdroiluiitc  of  aniniouia.  An  csi'CAit  of  oJiimiiniB 
is  to  bo  avuideil,  as  it  would  jirecipttuto  the  silica  stilt  moru  oompletvlf- 
(iJerxeliiu,^     When  the  solution  is  evaporated  epoutaneouely,  Uie  mi 
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cry^Ullixes  iu  lar^o  sliurt,  transparent,  brilliant,  four<sided  (J.  Davjr),  or 
six-sideil  (BerKclius)  prisms,  containing  water  of  crysti-llisation.  Tlio 
crystals  decrepitate  sljglitly  wlien  heated,  and,  without  fusing  or  under- 
going decompjsition,  Mubliiue  in  a  solid  crystalline  mass.  (Berzclius.) 
The  sale  has  a  strong  saline  taste  and  reddens  litmus.  (J.  Davy.) 

Fluoride  of  Silidam  and  .Vmmoniam. 

NH*F  ..„ 367        41-lJ 

SiP _....™ „ 52-4         ........  5S-8I 


NH*F  +  Sif^ 


891 


Ilydrofloate  of  Silica  tuut  Ammonia. 
NHMIF 3G-7         

SiO*.  2HP    70-4         


NH",HF+Si03,2HP 


1071 


10000 


S4'2? 
6y73 

1 0000 


The  amount  of  water  contained  iu  the  crystalline  compound  has  not 
yet  been  ascertained  by  experiment. 

A  solution  of  the  salt  boiled  in  glass  tcsscIs  dissnlre?  a  ]iurtion  of 
their  silica,  wJiich  is  again  thrown  down  on  diluting  with  water.  (J. 
Davy.) — Sulphuric  anid  decomposes  the  salt,  with  evolution  of  gaseous 
fluoride  of  siliciuin  and  of  hydrulluoric  acid;  the  acttnti  of  hvdrocbloric 
acid  gut  is  less  energetic;  and  the  concentrated  aqueous  acid  docs  not 
affect  it  at  all.  (J.  Davy.) — Potash  liberates  ammonia  and  forms  fluoride  of 
siJicium  and  putassiuru,  but  docs  not,  precipitate  silica;  soda,  accord- 
ing to  J.  Davy,  acts  in  a  similar  manner  to  potai^inm ;  according  to 
Gay-Lufsac  ik  Thciiard,  it  precipitates  the  whole  of'tbe  silica;  ammonia 
forms  Iiydrofluute  of  ammnuiK,  and  BojiHrates  all  the  silica  in  the  salt. 
(J.  Da^'y.)  According  to  Gay-Lussao  i  Thenard,  and  likewise  acconling 
to  Berzeltus,  a  portion  of  silica  remains  dissolved  in  the  aqueous  solution. 
— The  salt  is  very  soluble  in  water,  but  does  not  deliquesce  in  the  air. 
(J.  Davy,  Berzelius.) 


SlLICIUM   AKD   PnTABSIUM. 

A.  SiLirTDE  OF  PoTABsivM. — The  two  elemeiits,  when  hcatod  toge- 
ther, unite  without  perceptible  incandescence.  The  compound  coritaJDing 
a  larger  projtortion  of  potassium  than  aJlicium  is  dark  greyish-browu, 
and  di-ssolves  enltrtdy  in  water,  evolving  liydr<>gen  g:is  and  yielding 
ailicate  of  potash;  the  compound  which  contains  more  siliciuni  than  pot;is- 
Bium — obtained  hy  the  decomposition  of  fluoride  of  siliciuni  hy  pota»- 
siuni,  and  ^Uo  hy  strongly  igniting  the  first  compound — leaves  a  residue 
of  silicinm  when  digcsteil  in  water.  (Berzelius.)  U'ben  vaponr  of  polns- 
sinm  in  pussed  over  ignited  silica,  ailic-ate  of  potash  and  eiltcide  of 
potassium  are  produceil,  and  dissolve  in  water  without  leaving  any 
rvsidnc.  But  if  the  greater  jwirt  of  the  potiuisium  be  provioiLBly  expcllnl 
at  a  Rtrong  red  heat,  and  the  remaining  vitreous  mass  digested,  tirsl  iu 
water  and  then  in  hytlrofluorio  acid,  a  small  quantity  of  silicinm  is  left 
behind.  (Berz«Uas.) 

B.  Sii.icATR  oi'  PuTAsn. — a.  J/oiuMi/tca/^.'— Silica  fused  with  an 
excess  of  carlKinate  of  potash  expel)<  n  quantity  of  carlnmic  nciil,  tlio 
umount  of  oxygen  in  which  is  cijual  to  titiit  in  the  silici  itself,  (H.  Kos^, 
GUO.  73,  84.)     Con.se4neutIy,  one  iitufn  of  SiO'  expeU  one  atom  of  CO". 

VOL.   III.  ^"tt 
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Tho  salt  ie  furnicd  by  fut<iug  31  parU  uf  silica  vitli  69'S 

uate  of  (Kilaitb  (=  1  part  :  2{  purt«). — Tran^iareot  uiU  colourlora  gkn 

which  dcliqutisces  in  the  air. 

Cilculatioa. 

KO  47-2        60-36 

SiO" „ „       310         39-64 


KO,  SiO». 


78*2 


lUO-00 


Berzeliaa  fuseJ  I  part  of  silica  with  4  part*  of  hy<lrnte  of  pota 
slowly  cooled  tho  mixture  till  one-liolf  eolitliljeJ;  ami  then  poured  off  the 
rciimmiiig  litpitd.  Penrly  crystals  of  silicato  of  potash  were  obtiuued  in 
this  munner,  but  their  compositioD  la  not  stated. 

b.  UydraUd. — KifS(ljhtchti<jk<\t,  Liqic-r  Sih'ciim. — 1.  By  diswlTiop 
the  fused  Compound  in  water. — 2.  By  disftulviiig  Allien  in  Milutioo  uf 
caustic  potash.  Freshly  precipitated,  uni^tittMl  silica  diHttoIres  even  in  • 
cold  a(|ueoue  solution  of  potuili,  with  evolution  of  heat;  arlitictully  pre- 
pared silica,  after  6tn>n<;  i;ni>tion,  rImo  diAsoIves  completely  but  slnwly  in 
a  cold  solution,  and  rapidly  in  »  boiling' wintion  of  potiwh.  The  differpol 
kinds  of  opai  behave  like  |>r('<'ipi(ftt<'d  silii-a;  of  all  the  varieties  hyalite 
dissolvcfi  the  mQ.«t  nlowly  in  a  cold  solution  of  pota-'ih.  Qunrlz.  even  in  t 
state  of  minute  division,  \s  {>orfectly  insoluble  in  a  cold  Htilation.  and  dl*- 
AolvG*  hut  very  slowly  and  with  great  ditfirulty  in  a  boilini;  Bolattoa  U 
potuh.  (Fnche,  Sc/iw.'H,  278;  «7,  418.)  When  poundeil  rock-cr^-slJ  U 
Doiled  to  dryness  with  three  several  nnantitica  of  polaali-ley  (till,  in  fiwt. 
nothing  but  hydrnte  of  potash  reniikina)  solution  is  effected.  {L^whtfCrrti. 
Ann.  1799,  2,  375.)  Ola^s  likewise  diswdvea  with  varioua  <iegT«tt0  of 
readiness  in  a  hoi  Bolutiou  of  potash,  yielding  a  similar  liquid. 

The  (^ilica^solutton  is  transparent  (unless  accidentally  rendered  turUd 
by  tbo  preaenco  of  eilicnto  of  lime,  tfcc);  has  a  strong  alkaline  twto 
and  reaction;  and  ii4  corrosive. — Acids  scp&rato  the  potash  from  it 
According  to  Datton,  the  addition  of  un  acid  in  t|uantitv  not  iniffictciit  fvr 
satuniLiuDj  pr<;cipitates  a  compound  of  the  potash  with  excess  of  silio; 
a  larger  quantity  throws  down  tlio  silica  in  tho  form  of  a  gelatinous 
hydrate,  leaving  in  tolution  a  quantity  of  silica,  which  is  greater  in  pn|K>r- 
tiun  to  thedegreouf  diltilion  and  to  theexceiss  of  acid  employed.  ^  Accord' 
tug  to  Doven  (A'.  Ann.  Chim.  Phyt.  21,  40),  an  excess  of  acid  added  dn/p 
hy  drop  to  a  solution  of  silicate  of  potash,  of  density  between  3G'  aud  3*^ 
Daume,  precipitates  -^  of  the  silicic  acid,  front  a  solution  of  $^  B.,  A  ■>* 
jirccipitatcd,  while  a  solution  of  6  B.  retains  the  whole  of  the  silica.  If  tbs 
acid  be  added  at  onco  antl  not  in  dmps,  or  if  tho  «i)ica  siduliou  be  uildtA 
to  the  acid,  no  precipitate  is  obtained,  even  in  cuuecntnited  solulioB^ 
But  tho  addition  of  chloride  of  potassium  to  the  solutiou  of  tf '  B.  ninden 
it  capable  of  being  precipitated  by  hydrochloric  acid.  The  silica  app«n 
to  combine  ^^Ai  the  acid  at  the  moment  of  liU'ration;  for  on  nrutrallliBg 
the  ueid  with  potash  addetl  drop  hy  dmp,  the  whole  of  the  Allien  is  m«* 
ofpitftted.  Carbonic  acid  and  alkaline  hii-arlHinatcs  precipitate  sUioa  tarn 
the  solution,  m  tiiat  the  mixture  assumes  a  |«sty  conaistenoe,  reserabUi^ 
coagulated  albumen;  tho  precipitate  is  insoluble  in  acids.  ^  Kroa  ■ 
ooQcautrated  solution  of  silica,  acids  immediately  precipitate  gvlattDsM 
ftilioa.  which  afterwards  diAsolves  with  great  difficulty  and  tmly  in  exem 
of  the  acid. — If  to  a  ililute  siduliun  of  silica  in  pntash,  oontainlog  sS 
loMt  -^  of  silica,  a  quantity  of  aeitl  bo  abided  f<ufliL-ient  only  to  ut^utialisB 
the  p<ftash,  the  mixture  iit  tirst  continues  clear;  but,  according  to  Ik>nr- 
nuu)  {OjntK.  3,  31^),  becomes  turbid  imuudiatcly  ob  boilings  uid  ilovl/ 
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at  ortliDOjy  temperatures,  with  sepatution  of  visciJ  flakes  vliicU  are  not 
du£oIved  on  a  farther  atldittoii  of  acid.  (Karsten.)  A  dilute  ailica-eolu- 
lion  supersatunitfJ  with  sulphuric,  hydrochloric,  uitric,  or  acetic  acid 
remains  clear,  even  after  loof;  standing  or  cx|>osiire  to  heat,  or  when 
nitre  and  other  salts  are  distKilvci  in  it;  ami  it  is  only  hy  erapomtion 
that  a  precipitate  of  gelatinous  silica  can  he  obtained  from  it. — If  a  dilute 
&o]uti4m  of  silica  be  first  supersaturated  with  hydrochloric  acid  and  then 
mistnl  in  a  cloBe  vcsacl  with  enough  carbonate  of  ammonia  to  nentralizo 
all  the  hydrochloric  acid,  so  that  free  wirlHjuio  iwid  alone  remains  in  the 
liquid,  the  silica  iw  hehl  in  solution  by  the  latter,  but  scparatt^H  on 
•X|)o»ing  the  (iiiuid  to  liie  air  or  on  heating  it,  in  conee<[uence  of  Iho 
•Tolution  of  cariionJc  acid.  (Kar»teu,  I'o^^.  fl,  357.) — Solution  of  silica 
SXpooed  to  the  air  absorbs  carbonic  at'id  anil  is  converted,  in  the  coui-se  of 
a  fortnight,  into  a  tmiirtparent  jelly  which  gradually  shriuhutni^fthcr,  and 
after  m)mc  months  heconiei?  hard  enough  Ut  scratch  ^lass.  It  it)  probable 
that  opal  and  flint  are  fi)rtne<l  Iti  a  diiiiilar  inanuer;  at  all  events,  puta^h 
entcrB  into  their  composition.  (Kuhhuann.  Ann.  J'hami.  41,  231.)  Tho 
ammoniucal  tnlla  also  precipitate  solution  t»f  aillca,  their  acid  ncutraliaiug 
the  potuiih  and  the  auunonia  lieing  set  free. —  Baryta,  strftntia,  and  lime- 
water,  ao<l  likewise  alnmina  diseotved  in  solution  of  potash,  throw  down 
the  whole  of  the  silica,  logethcr  with  part  of  the  ]K>tash,  in  the  form  of  a 
double  silicate,  the  rest  of  tho  potaj^h  remaining  in  the  liquid  in  the  free 
state.  ;Guvton  Morvean,  Ann.  Chim.  31,  246;  BuchoU,  Tatchmb.  1812, 
15(Jj  Dohereincr,  AVAip.  10,  113.) 

h.  SitUicate. — If  a  solution  of  precipitated  silica  in  exc^a  of  boil- 
ing potash,  is  mixed  with  about  half  it3  voliimo  of  alcohol,  a  solution 
of  ti«!licate  of  potash  sepamtes,  and  forms  a  distinct  stratum  beneath 
the  alcoholic  solution.  The  latter  is  jK>ured  ofl';  tho  heavier  Rtratum 
diluted  with  water;  again  precipitated  with  alcoliol  and  left  in  contact  with 
that  tiipiid  for  tlie  space  of  twenty-four  hours.  The  transparent  liquid 
beneath  is  then  covered  with  a  thin  stratum  of  carbonate  tif  potash,  and 
lastly  with  alcohol,  from  which  It  is  ecparftted  by  a  syphon.  (ForcU- 
hammer,  togy.  35,  339.) 
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Anhjrdrooi. 

47-2  ....    -is-as 

620     ....       56-7S 


ForchHmoDer. 
44-77 
65-23 


KO,  28103 100.2 


100  00 
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c,  TiiraMlkaU. — SolulUGlattotVnch^. —  1.  Fifteen  parts  of  powdered 
quartz  are  ia;nitcd  with  10  parta  of  crude  potash  ami  one  part  of  cbar- 
ooal,  (which  decomi>oees  ami  expels  tho  sulphuric  acid  contained  Id 
th«  potash)  till  jitirleet  vitrification  takes  place.  The  hard,  blistered, 
greyish-bliuik  i^lass  thus  obtained,  is  pulverized — tlieii  boiled  with  five 
times  its  weight  of  water  (in  which  it  dissolves  slowly  but  almost 
entire!/  in  llie  orturse  of  four  hours) — and  tho  solution  linally  evapo- 
rated. (Fuchs.)  With  a  larger  proportion  of  silica,  or  in  prosenco  of 
lime,  alumina,  &'c.,  which  f<irm  double  salts,  an  insoluble  glass  is  pro- 
duwMl.  (Fucha.)  Buchner  {Rtpert.  4(J,  530;  51,  3y3)  uses  6  parts  of 
powdered  quartz  and  10  parts  of  half-refined  tartar. — 2.  An  aqueona 
solution  of  p(ita>:!]i  x*--  »>atiiiutod  with  fi-ct^hly  precipitated  hydrate  of  silica 
and  tivaiKimte^t.  i^Fuchtf.)  In  order  to  oblain  the  mass  pre|iared  by 
either  of  these  mothwds,  in  the  anhydrous  state,  it  must  bo  heated  till 
it  fuses.     Hard,  trauspareut,  rather  infusible  glaasj  which,  on  ex|>osurQ 
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to  tlie  air,  nlj^ur^s  so  niucli  water  (vitboul  any  external  change,  nam- 
ing tliiit  it  becoiufs  gliglitly  fisgureJ)  that  it  swells  op  atronglv  *)» 
heate<].   (Fudi)^.) 

CalcaUbon.  Foi^tliamtDfr. 

KO  ..™ 47-2     ..       27-57  28-43 

4SiO» 124-0     .  72-13  71-57 


KO,4SiO» 171-2 


100 '00 


100-UO 


I/ydmtfd. — The  aubstaiice  olitained  hy  simply  drying  the  whakk 
U  coloiirbss,  transparent,  and  brittle,  with  n  conchoidal,'  vitrooas  fnetne. 
but  softur  than  glofis.  It  haij  a  tilig^htly  alkaline  taste  and  re»*tian,  td 
aftor  thr)rough  fhy\nf;.  rontaios  2G  per  cent.  it(  potash,  62  of  stlici.u' 
12  of  water.  Tho  salt  h  pcrmaiUMit  in  the  air;  Jucs  not  absorh  cvbvwr 
acid  from  it;  nnd  clHorcsces  only  when  acoidontaily  mixtMl  with  otfar 
salts  of  pnlash.  In  the  fire  it  swolla  up  Irom  lues  of  water,  theo  fu^ 
and  forms  anhy<llrous  (jnluble  glas.-^.  Dilute  nciiLn  decompose  it,  *ilk 
separation  of  silica,  more  easily  than  concentrated  acids.  It  diswlrcsta 
very  slowly  in  cold,  but  rea*iily  in  boiling  water,   (Fuchs.) 

A  concentrated  Molutiun  contitiiiing  *iA  percent,  uf  anhydroiu  mldUi 
glasi,  is  syrnpy,  tenacious,  somewhat  turbid,  and  of  HjiociHc  gravitr  1-21 
On  boiling  or  on  exposure  to  (he  air,  it  becomes  cuvervd  vilk  s 
tongli  e«kin,  which  ili]i:i.p|H!ar.s  when  thrust  beneath  the  lii^uid  Akr 
evaporation  iit  a  high  totn]>cniture,  it  heoomes  very  tenacioBj.,  mi 
may  be  dniwn  nut  in  threads,  like  melted  glass.  It  drie*  ip  toi 
varnish  when  siircad  upon  wood,  &c ,  the  comhu»libility  of  wlma  il 
dimiiiisbes.  A  iVilutc  auluticn  ab^nrba  carbonic  acid  from  tnc  air^  a  0* 
centrated  solution  scarcely  at  all ;  it  is  decomposed,  however,  bv  a  nim« 
of  carbonic  acid  gas,  and  conrcrted  into  a  stiff  jelly.  The  strongwioii 
precipitate  silica  from  the  solution.  The  alkaline  carbonates  and  tU^ 
rides  also — especially  enl-amnioniac  (and  ncconline  to  Persoi.  ac<litr  rf 
soda) — -precipitate  the  silica.  Sal-amniouiuc  precipitates  a  dilate  t«iiti« 
gradually,  nnd  a  concentrated  solution  ininicdiatoly,  converting  it  inl** 
tenacious  masj.  The  precipitate  is  pasty  at  tirst,  and,  after  long  cootiui' 
washing,  loaves  pnre  silica.  Baryta^  stnmtia,  lime,  alamiua,  aai)  ui^ 
of  lead  cnmbino  with  the  whole  of  the  silica  and  a  portion  of  the  pacwl 
forming  an  insoluble  compound.  Nearly  all  the  enlublo  esslts  of  the  rvik 
and  heavy  metallic  oxides,  likewise  produce  a  bulky  prveipitatc.  fW 
phntc  of  alumina,  and  carhonato,  phosphate,  or  sulplmte  of  lead,  ria 
rubbed  up  with  a  solution  of  soluble  glas.^  vicld  a  tenacious  "nnt.  «k>i 
becomes  as  har<l  as  stone  in  tho  air;  phuspbate  of  lime  is  not  decoapv^ 
by  it.  Alcohol,  even  in  smalt  uuantity,  precipit.-ile;^  soluble  ^ImfrMiV 
aqueous  solution,  and  thus  affords  the  means  of  purifying  it  front  othcrafk 
of  potn«h.  (Fuchs,  Kastti.  ArcA.  5,  3S5.)  The  alcohol,  howenr,  i 
draws  jHitash — even  in  the  precipitation  of  the  salt,  and  still  n«- 
washing — until  octosilicatc  of  potash  nlonc  remains.   (ForcfahanuBir.) 

d.  PotatJt-fjlaa. — a.  One   \n\Ti  of  carbonate   of  poiaah    fused 

iiarts  uf  <{uarl£-sand.  yields  a  glues  which  is  but  partially  soluble  in  ««^ 
'.  With  3  parts  of  ijuartztamd,  an    insoluble  glii6s  is  obtained,  t 
however,  is  very  refractory  in  the  fire,  aud  consoijueutlvdidjculi  !•< 
(Fuchs,  Kagtn.   Arvh.  .^,  ZdG.}     In   o,  one  atom  of  potash  is  i 
with  about  4*5  atoms;  in  b,  with  about  7  atoms  uf  silica. 

r,  Ocfotilicatc. — An  aqueous  solution  of  soliiblo    glasa  fttlmifttfr 
if  mixed   with  exceed  of  alcohol,  and  tho  precipitate  waahsd  vkki^ 
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ohol  of  30  per  cent,  till  (be  alcohol  which  passes  through  is  no  longer 
Iftlkaline.  The  hydiatcd  residue  is  only  partially  eolublo  in  hot  water; 
"yid.  teq.  (Forcbliammer.) 

Anhydrou*.  Forchhummer. 

KO i;-2     ...       law         16-71 

8SiO>  248-0     ....       84-01         83-29 


KO,8SiO> 2W-2 


IQO-OO 


I  Of) -00 


A  mixture  of  one  atom  of  polusli  with  even  9  atoniB  of  eilica  is  still 
iComplctcly  fusiMc  nt  the  licat  of  a  bliLtt-furuacc;  with  15  alums  of  silica, 
phc  mass  scarcely  cakes  together.  ^MiLsclierlicli.) 

/,  WUh  18  fitom^  of  Silica. —  On  thorou^'lily  boiling  tlic  octoailicato 
t»f  potOAli  in  Miitcr,  the  t«trasilicatc  disfolvt'^,  und  leaves  n  residue  of 
brdrated  octodeca-silicatc  of  potash.  (Forclihammej-'a  aualyHi»  of  the  tetra- 
'Ulicate  (III.  372)  was  performed  with  the  talt  prepared  by  this  method.) 


1 

Forch- 

Fon;li- 

W                        Antiydrous. 

liunmer. 

Hy  tinted. 

Iiatnroer. 

■to..- 47*2    ....      7-8    . 

...       773 

KO 

47*2     ._.       6-88 

....       6-77 

Bieto>  ....  5&e*o  ....  92-2  . 

,..     92-27 

lasic 

S58-0     ....     81-32 

....     80-85 

9H0  ... 

.     610     ....     11-80 

....     1238 

KOilBSiO*  605  2     .      100-0 

...  10000 

-^»Al). 

Cd6-2     .  ,.  100-00 

....  10000 

ff.  With  24  atomt  of  AVi'ca.— This  is  the  gelatinous  precipitate  which 
eparates  on  cooling  from  a  solution  of  ifilica  in  hoilin;;  carbonate  of 
otaah,  thoroughly  purified  with  watvr  and  dried  in  the  air.  (Forch- 
uer.) 


to. 


AnhjrdroiM. 

47-2      ...       5-96 

744-0     ....     94-01 


Dried  in  tbe  lir. 

KO  47-2     ....       5-05 

24SiO* 744-0    ....    79-5S 

IGHO  144-0     ...     15-40 


ForcL- 

hanimor. 

4-61 

.     79-26 

.     16-13 


IO,24SiO=     791-2 


100-00 


+  !6A<|. 


935*2 


10000 


100  00 


Oue  measure  of  powderoJ  charcoal  or  graphite  beatetl  to  whiteness 
for  three  hour;*  with  6  measures  of  silica  containing  a  -snmli  quantity  of 
otasb,  in  a  crucible  covered  with  tand,  yields  a  black  gla«?,  in  wbicli 
ilie  eye  cannot  ditcovcr  any  bluc;k  powder  intermixed.  But  on  ditsolving 
the  silica  in  hydrnfluoric  acid,  the  carbon  is  separate*!  in  a  piilverulent 
Drm.  (Trutcr,  J'hil.  JIag.  J.  20,  72.)     [Probably  a  mere  mixture.] 

C.  Cahbonatk  op  Silica  ami  Potash.— A   boiling   aijur^ius   solu- 
ion  of  carbonate  of  potash  dissolves  the  hydrate  of  silica,  and  likewise 

^ica  which  ha«  not  been  too  strongly  ignited,  aud  deposits  it  ngain  m 
a  opalescent  jellv  on  cooling.  (Pfaff,  A'cAw.  29,  383.)  Powdered  quartz 
I  the  Icaet  sombre.  Opal  and  silica  after  ignition  are  more  easily  dis- 
olved,  and  unigniled  silica  moat  readily  of  nil.  (H.  Roisc.)     The  earth 

»hich  separates  ou  cooling  reUiins  ^ij  At.  potash.  (Forchhammor.) 

D.  Sulphide   of  Silicum  ami*  Potafsium. — Silicide  of  potassiain 
first  heated  with  f^ulphur — wlicrcupon  the  potaissium  becomes  incan- 

cacent  and  combines  with  the  solpliur — and  the  mass  afterwards  exposed 
a  white  heat,  at  which  temperature  tho  pcdassium  gives  up  a  portion 
of  fiulphur  to  tliG  silicium,  :ind  i.i  itself  reduced  to  a  lower  degree  of 
oulphuraliou.     The  IUal^s,  before  it  has  been  heated  to  whiteness,  dusolvei 
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BB  ar  Stucnra  Ajn  Ptvuflnrv. — BiBri—  czfMw  nl 
»«l  Mns«  — <  |iiilawi»w  ■*  a  liwwjwfw  o— w^wMy 
e  «f  lOam  is  iilifi  t0  w  i^mb 
MUta«a«f  pv^orof  >  ftf^  fh  fw  tbe  ktter  can  1^  ae*!  •(«* 
wIlMartfeaa:  SAmIi),  ifca  4>«Ma  iauiat  fiat—  t^gy  lia^.  «»*  » 
ai  jut  wwali  liriMe;  aftw^r^s  itf—aaaai  friirfa  twUnii  a* 

"     "         -  .    -     »     .  1     II t-  gtAmtimmm^  inkmm 

_   white  pawiar.vW 

■•latMa,  tka  "iiianiiiaJ  hi^  aim  W'obtetaaid^   is  verr  Mii 
ecTiUK  ^rny  ll»  fern  of  tba  ihiKMhaha^nn  ar  Um  nx«M 


ByB<.  aa4  it  fiaaUr  ^tftmiti  am  a  tnMpanat. 
■Ml.  ThwHMaJnM  apaa  tW  filer  la  a  aoA. 
^  aa  aci4, Utter  taaU,  aaJ  iiiilijiai  Btaas.  Bjr  e 
■iiaawai  aalatMa,  tka  i  iiawmaJ  msf  aim  W  ofc 


1F_ 


3»^ 

is-a 

Ml 


EP.SIF 
Or:  Ai 


11*^3 


ioa-«o 


Byp>  ■skj'rfniai  flaatieaad 


—         11-9       — 


42- 7» 

X«  10 


»«• 


ltO-3 


lOO-fO 


Fluoride  of  sUicinm  aad  poUariam  toaea  at  a  lov  red-Wal ;  at  * 
ligber  lempermtara  it  buU,  ud  ilovlj  ero^TM  gaaaooa  fivoridr  «l  ^ 
ciam,  bat  continaalljr  beeoowa  more  aod  more  rafractory,  till,  aftv  fv 
lonjKed  ignition,  fluoride  of  potawann  it  left  coptaiaJn^  ailta  h  td^ 
tioD,  (becftiue,  when  th«  process  is  performed  in  an  opoo  oaeilH  ^ 
aqneotu  rapoor  of  ibe  flaiue  of  the  spirit  lunp  nrparaJBa  a  {Mrtiall 
riliea  frmn  toe  flaoride  of  siliciani).  Heat«d  with  potjuainm,  U  U  f*W^ 
ioto  tiliciQm  and  fluoride  of  potaasiam.     IgBited  with    inia   n' 

brat,  it  ^nelda  a  mixtare  of  flooride  of  potanimn,  doorida  of  u^; 

silicide  of  iron.  When  oil  of  ticriol  is  poarcd  upon  it^  gasaoa*  ta*n* 
of  fiiliciam  and  hydrofluoric  mad  are  erolrcd.  I|  i»  onlr  paniriff 
decomposed  by  digestioa  with  atjueoos  aoluttun  of  liormrir  acid;  m^ 
the  quantity  of  the  silica  sepamtcd  is  very  far  At>n  of  It*  -^' 
It  is  not  decompoeed  in  the  cold  by  ft  sobition  of  caiurtar  pa(a-r 
booate  of  potasbi  bat  when  it  i^  boiled  with  the  latter,  nu4ioeir  vm  * 
•rolved  and  complete  decomposition  effected ;  on  cooling,  tho  ivjali^l 
silica  is  deposited  in  a  f^elatinous  form,  leaving  bydrofluale  of  powk  • 
solution.  (Berwiiue.)     It  rernores  every  trace  of  lime  fram  Dae      '~ 


(Sobeele.)     It  dissolves  very  sparingly  in  water,  more  freely,  hsw** 
when  the  water  is  hot.  (Schcele,  Gay-LuBsac  fc  lUiwutL) 

F.  SrticATEo  FtroRTDR  OF  roTABsim.— FIaori<i«  of  [wilaailaai  b  i 
fftate  of  fusion  unites  with  silira,  forminir  n  transparrnt,  foaed  an*^  vkiA 
does  not  erolve  fluoride  of  silicium  at  ii  ralhrr  strong  rad  bsal;  lei' 

ling,  Rolidillce  to  a  white  cnamr!},  which  d^dnoacee  ta  tWair,  iW 
Ires  in  water  with  ae^tomtioa  of  silica*  (Beneuoa.) 


SILICATE  OP  aOUA. 
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G.  NiTBinR  OP  SiMonru  and  PoTAeMrK(?) — A  mixtaro  of  6  parte  of 
^lii^  witli  iti  partfl  nf  ryanido  of  potjufiitini,  cxpoflfnl  for  on  Iiotir  !□  a 
cloAely  cit\'ere»l  cntcible  to  the  hunt  of  ft  sniitU"!}  fufjire,  yieltin  a  porous 
^lass  wbicli  fn^'ctt  lraiii)uillj  in  the  inner  liluwptpc  flamo,  but  witli  evola- 
iun  of  fas  in  the  outer;  and  when  hcntod  with  a  mixture  of  hydrate  of 
ime  and  mrlMinntc  of  putash,  evcilvctn  a  large  quantity  of  ninninnta,  eren 
fcfter  beinji,'  thoroughly  wjwUimI  with  water  or  butloil  with  Hulphuric  acid, 
'lalmaiu,  I*/tU.  Mag,  J.  21,  27 (J;  aUu  J.  pr.  C'/mot.  27,  422.) 


SiLfCirx  AND   SOOICM. 

A.  Silicate  of  Soda.— a.  AfoiwuUicatr. — 31  parts  (I  At.)  of  silica 
Used  with  .'i3'2  parts  (I  At.)  of  dry  rarboriote  of  wida,  give  ttfl"  carbonio 
Did,  and  form  a  soluble  gWsti  regemblin;^;  Uie  glaaa  of  tlie  silica-solution 
[tiywor  silicitm). 

HffiftHxted.—ln  an  aqiieoiu  eolutioii  of  8o*la,  a  tpmntity  of  i*ilip«  is 
lissolred  cqnal  to  the  <|Tiaiitily  of  anUydrotii)  aoila  present;  the  liaiiid  is 
hen  evaporated  and  left  to  crystallize.  A  coneentmted  solulioa  solidifies 
ifter  Sfinie  dayt)  tnH  crysialline  niow;  a  mure  dilute  solution  depof^its  bemi- 
phcrical,  fibrous  iiitiaseser  a  crystalline  crust.  The  crystals  sometimes  con- 
■ia  6  atoms,  sdmetimes  It  atoms  of  water  of  eryatollizatiou.  (Kritxacbe.) 

X.  Stxhydrateti. — Oblique  rbomboidal  pri«m^,  holon^'ing  to  thtt  doubly 
bblique  prlsiQatio  system.  (Fritzvcbe.) 

CrystaUiied.  Frituvbo. 

N»0    31-2     ....     26'fl5  ....         26-8 

SiO«    310     ....     26fi8  ..„         26-2 

6H0  540     ....     <6v|7  .  .         47-0 

NaO,SlO'  +  6Aq.  ...     116-2     ....  100-00         ....       lOO'O 

$.  Octohydrattd. — Crystallises  from  the  motlicr-liquiJ  obtained  in  tbo 
ariBcutioD  of  crude  soda.  White  rhombs,  portimnent  in  the  air.  and  harincr 
k  caustic  ta^te.  1'he  salt  mclta  in  its  own  water  of  crystallization,  and 
eaves  a  white,  swollen  nmm,  whirb  d'>es  not  fu»e  orer  the  flaiuo  of  tho 
pirit-lump.  Very  »aluble  in  water.  (R.  Ucminnn,  y.  jur.  Chtm.  12,  204.) 
y.  With  9  ntoms  of  Wntfr. — Ki^ht  rcelunjruJHr  prisms  temiiti.ited  with 
he  four  faces  of  a  rhombic  octohrdron,  together  with  four  facc>3  of  a 
Bore  acute  rhombic  octohedron.  In  a  ffJaas  jar  over  oil  of  vitriol,  tho 
ryslals  eHlorejw-e  tlironglmnt  their  whole  maw.  The  aalt  attnu'tJi  car- 
onic  acid  from  the  air  without  deliquescing.  Fuf^es  at  4U'%  ami  fonns  a 
irrupy  li(|iiid,  which  solidifies  again,  but  not  till  after  tbe  lapse  of  some 
%yb.  ;Friwscbe,  Pogg.  43,  135.) 

fi.  tlarmBOB. 

NiO 31-8       ....       2325         ....         22M 

SK)*.«... .„ -.       31-0       ....       2.110         ...         22C7 

8BO 72-0       ....       53(i3         ....         64-37 

N«0,SiO"  +  8Aq 134-2       ...      lOOOO         ....       10000 

I 
y,  Fritiuclie. 

NaO ™ 31-2       ..-       21-79         ....         2186 

M0» »v ......       31-0       ....       21  fiS         ....         21-55 

9H0 81-0      ....      56-56        ...        5S-59 

+  »Aq....«. 143-2       ....     100-00        ....      100-M 
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k  Fhe-lahm  SSHmh  •fSods.—On^  part  of  qtiarU  fused  witk  1  pta 
af  tmtatiwi  tirtiBiiitg  of  sodk  yields  a  eolable  glass  dniiUr  to  dt 
wiM  tj— pwJ,  SDd  prefieiaUc  to  it  for  nmrtical  parpoie*.  (fWb) 
la  tUs  ^Mi^  2*9  ■tvMfl  of  mlica  an  nnbinc^  with  I  atom  of  M»u^)l■4 
Ekevise  rrrtam  f'knrT^B  drnrrd  from  the  cu^eo  cmoble:  if  ft  \tam 
exnse  af  iffica  «m  ptcceot.    the   alDmioa    would    render    U«  gaa 

c  finSic^e, — «.  100  paxtB  of  qaartz  fueed  with  40  parts  of  kjfali 
«ff  80^  aad  ni|adly  cooled,  yield  a  pellocid  glaas;  but  if  r«r7  lin^ 
mlml,  a  ktaanh  gjaai  with  ciTvtaltiDe  poista.  Both  rarietie*  ento 
91'^  p«r  eeaL  of  amla,  2-0  of  alumina  (from  the  crucible),  aad  'Pi  i 
•aim.  (DvMS.) 

A.  The  gbas  o><ained  hj  fosing  3  parts  uf  powdered  quartz  witli  <  fan 
of  dij  eamaate  of  aoda  is  aplatioam  crucible,  is  reduced  to  poMv 
— waahed  with  coU  water — and  afterwards  boiled  for  a  long  tiBM  rill 
tW  rwn  tioaid.  The  eolation  thus  obtained  is  mixed  with  almW  a 
tmtsk  aaaatitaea,  that  the  mixtore  may  contain  30  per  cent,  of  aboitai 
alcahQl.  A  wlute pcedpitate  is  thea  throwa  down,  and  is  purified  b)r]««>' 
i*g«f  the  yritaoastiyid,  dia»olTing  in  water,  and  re-preei]»itiU8r  ^ 
veaaa  af  aleohai.  The  white  precipitate  dries  np  to  a  traofiparcot  nr 
■iiih,  atill  Bi«taiaiog  water.  The  fame  compoand  is  found  in  ihs  ni* 
tilimQtmrtftiagL  (PovcUwmmer,  Foyp,  35,  343.) 


1W». 


31 -a  25-12 

930       ...       74-88 


rniililiBiiiiMi 
26  047 
73-9&3 


NMK36tl> 


124-2 


100-00 


100-000 


WL  TWraaffMafc. — The  boiling  motlier-Uquor  is  saturmted  withinf' 
cialtv  pnfttnd  aad  mignited  Filter,  nnd  the  alValine  filtrate  eT>)iiiHiJ 
lo  ifrjaiiin.  It  heeomcs  more  and  more  toogb,  and  when  dris^Mi 
toaiitfatBR  of  III'  (242-6^  F.)  Icares  a  pale  yellow,  tnuuipaxeBl  ffaa 
Tlu»,  vm  igait>i««  loa»  water  and  swells  up  to  a  npongy  niaa,  visa  > 
lafoAtUr  ia  the  Uowpipe  flame,  and  doc^  not  absorb  moiataiv  fna  # 
air.  The  ritrroiu  mao^  before  ignition,  absorbs  water  from  the  air,  nJ 
£saolrce  refy  slowly  in  water.     A  solution  so  far  diluted  as  Id 


oaty  from  ^,  lo  ^V  Pf*^  "f  silira,  Golidifies  immediately  when  eswlf* 
neatralisc*!  wtih  in  acid,  aod  forme  a  solitl  tninsparcut  jrlly-  ^it^tV 
lo  i4t  P^t  of  alica  it  does  out  form  n  jelly  till  after  the  lapeo  of  tnhi 
honra;  with  j^  part  of  silica,  no  reaction  takes  pinct*.  Hw  ili^^ts* 
•xc«M  of  aoM  uvraBts  tbe  fonnation  of  the  jolty.  If  a  rurrrnt  4f  a^ 
bonie  acid  cas  m  pancd  throarh  a  solution  coutarnJug  ^|^  jwn  «r  sLa 
ao  jelly  is  J'urmeil  till  the  liquid  ha«  been  boiled  or  expovrd  l«  tW  >a 
With  sulphate  rr  hydrochlomte  of  ammonia,  a  Bolutioa  of  the  «h**t 
atronglh  fumis  n  jelly  after  a  few  minutee;  a  eolutioD  euntaining  |h  " 
jAs  part  of  silica,  deposits  a  few  flskes  in  the  course  of  24  boor*.  (.1 A 
Walcker.  y.  QmaH.  J.  o/A-,  3.  071) 


Nf" 

In  the  litPMM  wtaie. 

v*kh». 

11 '71 

481CH    .,_. 

,„„     laiO       ....       4M1 

4i7l 

WHO  

108-0       ....       41UJ 

«•» 

^•o  4ao*  4-  isA^  ...   au-s 
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One  atom  of  sotla  may  be  fused  with  9  atomfl  of  eilica  in  a  blast- 
furnace; M'ith  Kl  atoms  it  merely  forms  a  cakeil,  scmi-vitrcfied  maan. 
(Mit«cliorlicb.) 

e.  With  36  cUotns  o/" ^SiVicot.— Freshly  precipitated  eilica  ia  diseolred  in 
aboilinju;  cnn<?cntratod  solution  of  carl»onate  of  enda;  the  solntiun  61tered; 
and  tlio  prDcipLt:itc  which  fomis  on  cooling,  thoroughly  washed  with 
boiling  water.  (Forclihammer,  Pop^.  35,  343.) 

Ignited.  Forcbhftminfr. 

N«0 Sl'2     ....       2-72         2-74 

36S101.... „    U16-0     ....     97-28         97-26 


NaO,36SiO'  ....    IU7-2 


100-09 


Dried  in  vaxmo. 

N«0    31-2     ....       2-64 

36SiO>     lUfi-O     ,_     <H 

■IHO    36-0     ....       304 


■641 
■32  f 


100-00 
Forchbantmer. 
9637 
3-63 


+  4Afi.   1183-2     ,...  lOO-OO 


100  00 


GliUt  is  a  mixture  of  silicate  of  potash  or  soda,  or  of  both,  with  one  or 
more  silicates  insoluble  In  water,  as  uilicate  of  baryta,  strontia,  litne,  mag- 
nesia^ alumina,  protoxide  of  nmn^ranese,  protoxide  of  iron^  ecsquioxido  of 
iron,  and  oxide  of  lead.  Pure  silicate  of  pot^ish  or  eoda,  or  a  mixture  of 
the  two,  oven  with  a  sufficient  quantity  of  siliea  to  form  a  very  infusible 
glass,  would  still  be  attacked  oy  water  and  acids.  Silicate  of  lime  is 
likewiite  acted  on  by  acitU;  but  a  inixttiro  of  it  with  silicate  of  potash  or 
aoda  roitists  tbcir  action.  Such  mixtures  of  sili(mtc  of  soda  or  potash  with 
silicate  of  lime,  &c.,  are  more  fusible  than  the  simple  salts,  and  retjuire  a 
smaller  amount  of  ^iltca  to  reiulcr  them  capable  of  rt»-istiiig  the  action  of 
wator  and  of  acids.  They  contain  between  2  and  3  atoms  of  silica  to 
1  atom  of  base,  and  i^till  loss  when  alumina  is  also  present.  Tbe  glass  is 
more  infusible,  and  offera  ^jreater  resistance  to  the  action  of  water  and  of 
acids,  tbo  larger  the  proportinn  of  silica  iind  alumina  it  contains;  it  is 
more  easily  fiii*ed  and  attacked  by  water  an<l  acids,  tlio  greater  llic  cxceas 
of  )>ota>h,  -soda,  Imrvtn,  lime,  magnesia,  or  oxide  of  leutl  wliirli  it  contains; 
an  excess  of  tlie  lattt-mentioned  oxide  renders  it  jmrticiilarly  fusible,  of  a 
high  spct^ific  gravity,  soft,  ouily  scmtchcd,  and  cormdc*!  by  acids.  Ac- 
conlinc  to  Baudrimont  is.  Pelouze  {J.  Chim.  Med.  H,  277),  iho  lu^rc  and 
refractrve  power  of  gloAs  increase  with  the  atomic  wcigbt  of  the  bases 
contained  in  it;  thus,  these  qualities  are  |>o9sessed  in  the  highest  degree 
by  Iciid-glass,  next  by  batyta-glass,  next  by  potaah-glass,  and  least  of  all 
by  foila-;jl«ss. 

The  following  fiub<>tsaoe3  yield  the  ingredients  necessary  for  the  foN 
mation  of  glas^i. 

Silica:  Grtinnd  qiiartr  or  flint,  or  quartz-sand,  which  is  sometimes 
treated  with  hydrochloric  acid  to  free  it  from  adhering  sc^uioxlde  of  iron, 
'—Potiuk:  Crude  j>ola«h  and  wood-ashes  (this  likewise  yields  lime  and  sea- 
quioxide  of  iron). — S<>fi(i:  Carbonate  of  soda;  sulphate  tjf  auda  with  cbar* 
coal  (which  decouip<«es  the  sulphuric  aciil);  native  and  artiticially  pro- 
parc<l  boda  (which  at  the  same  time  yields  lime)  ;  common  Balt>  by  which 
the  potasli-glass — produced  by  using  rarlionntrr  nf  jwitasli — is  converted 
into  soda-glasd  and  chloride  of  potassium.-— .fiar^^a;  Heavy  spar  mixed 


Tiilit  w1;  ftmndm  •(  mm^amtm.     Bint:  oxs^W 

c«r«iVpa.   .9"?\^*^jy"* wliifiiuwj^  tagHimmA 

«f  m»;  an^aoaoat  «  cbiubiuk.     YelJow :  uxtdc  w(  tt^ 

••  ^  >»>^  T«IU«  viU  ft  giMBbL  IttEtrv:  mMtuki 
L— AT«fttanM  ^b«  eoateiM,  ■■wwrfii^  to  Wohler  (i^  » 
SftSV  *«  ocftohedMl  aepMitoof  awullio  eoppw.  (Vid,  JwaMnii^fatt 
p.  3ftl.) 

TIr*  aboTtt  lafindMta,  palTeriaed  uid  mixed  in  tKa  pirafMr  |myg 
tions,  coDFtitate  tbe  GlaM-frrt.  This  U,  in  ra(M<  nucs.  6m  nyiMJiB 
U*  Fnt-<>9cm  to  ft  g«»U«  bwU  vhicli  ftxpela  water  md  |wt  <4  i^tw 
home  acid,  sad  dimioiaba  ih*  sabaoqueot  •««Uinc  or  fi«Uiiiig  vn  af  lb 
toOM.     It  i/  then  |iut  into  Urf>«  croMUft*  called  j^ai  poU,  an<le  ef  m; 

Imclory  rlov,  nix  of  which  are  eoauaonly  ftnuired  oa    tedfcw  ■>  * 
rular  or  olilung  rumacc,  aod  exposed  to  a  eonliin-  ,  nmtiashBi 

^weire  or  more  boars,  till  the  DiaM  bccomea  frco  t  ,  u\m,  ^Mi* 

■yea,  nad  etrcftks  (ariainf  from  portionfl  of  ^liua-^(«il  *tJl  nm  ' 
^L     Chloride  of  pota«ittiii,  ohluride   of  aodiuii,   — ilfWiC  of  j 
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nd  mlphato  of  aoda  float  on  the  aarface  in  the  fonn  of  a  Ibln  fluid 

tratuni,  wbioh  ix  skimmed  off:  tlie  scum  is  calle<l  OhM-tjuH,  or  Handiviifi, 

the  gLu8  i«  tiieu  farmed  into  tlte  required  shapoa  and  afterwards  cooled 

am  a  red  boat,  a^  ulowljr  ua  possihlo,  in  tlio  A  unfaling  furnace. 

i^o^/f-jr/oM.— Specific  gravity  about  2*732;  very  iiiftu^ible,  on  aocoont 

|lf  tbo  small  proportion  of  potaitb  and  Khda  and  tbc  lar^e  quantity  of 

Inmina  wIiicFi  it  contains. — a.  From  Souviffni/:    Prepared  fruni  f(uart»- 

kuJ,  marl,  olutriatpd  wond-asbes,  and  a  small  c[uantity  of  common  salt. 

^he  pbogpboric  acid  preiaont  in  the  ^laaa  arises  from  tho  pbospbate  of  lime 

_^li  the  wood-aabr.s.  (RurthitT.)     Its  composition  Is  nearly  3,CaO,  SSiO'i-f 

A1'0\  SiO\ — b.  From  St.   Etionne:    In  ibe  preparation   of  this  gbws, 

heavy  Bpar   iy  eniployeJ.    fBcrtbior.) — e.  From    Epinac :    Prcpart-d   hj 

eimply  fuaing  to^-ctber  two  diflVrent  kinds  of  saml,  one  of  wbicli  contains 

617  per  cent,  uf  carbonate  of  lime,  350  of  carbonate  of  baryta,  and  r2 

of  clay;  tbe  other  (a  Tuixtnre  of  <juartx-sand,  and  felsimr).  6  per  cent,  of 

pota^^h,  2  of  sesquioiidc  of  iron,  0'7  of  aoaquioxidc  of    maiij;ano.sc,   H 

of  alumina,  and  HO  of  silica.  (Bcrtbicr.)— ^.  From  Scvroe:    Tbis  glass 

u  witb  difficulty  reduced  to  a  white  ma«s,  neither  co'slaHine  nor  tibroua 

in  il«  texture.  (Dunia'4.) — c  Of  unknown  origin  ;    Easily  couvertod  into 

fibro-crvstalline  ReaumiirV  porcelain.  (Dnmoo.) 

Pcde-gretn  Olas$  w*?J  for  medical  hottUi  and  chemical  apparatus.^ 
Hard;  bean)  changes  of  tcupemtare  better  than  wbito  glaaa.  a,  b,  c,  (/, 
arc  four  French  varieties  analysed  by  Bertbier. 
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Baitle-glau. 

Glau/or  medical  fiattln. 

■ 

a. 

I. 

c.              d. 

e. 

a. 

b. 

e. 

d. 

™bO   . 

"     5-1 

sa 

t  38           6-48 

G>1 

10-6 

10-5 

8-0 
30 

16-4 

BaO    . 

0-9 

c«o 

,  22-3 

20-7 

lfl-0        29-23 

SS'l 

100 

1«'S 

ISO 

15-6 

MbO 

0-6 

7-0 

OS 

2-2 

MnO  . 

..     1-2 

04 

0-3 

1-2 

Ff-Os 

..     4-0 

3  8 

4-4           5-74 

62 

1-5 

2-5 

1-6 

0-7 

JiPO' 

..     8-0 

10-4 

G-8           601 

14-0 

30 

4-5 

3 -C 

2-4 

KiOi    . 

..  000 

60-4 

59G         53-55 

45-6 

71-6 

C2-5 

69-6 

C20 

PO»    . 

.     0-4 

99*0 

100-C 

99-4       10000 

100*0 

97*0 

97-4 

99*4 

999 

)rtWou'-///aM.— Approximately,  NnO,  2SiO»-t-Ca0.2SiO'.  a  to  / 
French;  t;  Kuglisb.  /and  y,  the  bnrdeat  and  most  infusible^  b,  tbe  nextj 
d,  tbe  Hofteet  aii<I  moitt  cattily  fui^ed  of  tbe  whole.  In  Franco,  a  mixture 
ia  Dseil  of  100  parte  of  qiiartx-sand  with  between  30  and  40  parts  of  dry 
carbonate  of  soda  (or  ae  much  sulphate  with  charcoal)  and  30  to  40  partv 
of  carlwnate  of  Ume.  (Damae,) 

a. 

NaO  15-22 

CaO    13-81 

AFO» _....       1-82 

SlO>    „..     69-65 


b. 

e. 

4. 

€. 

/. 

ff- 

11-30 

12-88 

i:*70 

U-7 

101 

HI 

17-25 

16-17 

S-C5 

78 

14-3 

12-5 

2-20 

2-40 

4-00 

100 

7-6 

7-4 

69-25 

68-55 

68 -05 

68-5 

68  0 

69-t 

]  00-00 


100-00 


100-00 


10000 


lOflO 


1000 


loo-o 


German  TI7ncfow-ytew  generally  consists  of  a  double  silicate  of  lime  and 
potash,  f  f}.  100  parts  of  quartz-sand,  50  i>art8  of  pearl-ash.  fnjni  25  to  30 
parU»  of  cbaik.  an^l  2  parts  of  nitre.  In  many  mixtures,  however,  common 
eait  is  an  ingredient;  or  it  is  really  a  Qiaither^  salt  fflaw^vrhKh  accordiog 
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to  Gelilen  is  prepared  with  100  parte  of  qiiartz-sand,  50  parte  of  dij 
Glaubers  aalt,  17'^  to  20  parta  of  lime,  and  4  parts  of  cbarooal. 

French  Mirifir-fi1a»s. — Specific  gravity,  2*488  ...  2'506.  Cootunf 
about  2(NnO,3SiO^)  +  CaO,  3SiO^  The  variety  a  examioed  bv  Be«te, 
h  by  Tu68Hert,  c  aud  d  by  Duiuae.  All  the  varieties  have  a  blui^  tiv 
arising  from  the  srKla  \d  the  least)  ;  potaab-glafe  ia  free  {ran  lb 
defect. 

Venetian  Jtfirror-pla^. — ContaiuiD^  abont  KO,  3SiO'-(-2(NaO,3Silin 
+  3CaO,  25iO^;  «  obtained  hi>m  an  old  mirror  hJaring  a  yellow  tiqp. 
(Bertbier.) 

Bofieniian  Glau. — Specific  gmvitv  2'3f*C  ;  containinjc  about  S(Kft 
3SiO=)  +  3(CaO,3SiO');— /  obtnined' from  a  jBroblct  from  NeofcM  ie 
Bolicniia,  transparent  and  colourless  (Bertliicr); — ^  from  XcufelJ  (Ciru  , 
h  from  an  old  ctip  of  Bohemian  gliit<6,  perfectly  transparent  (X>iub»,V 
1  ordiuary  Bobciuian  glass  (Peligot.) 

o.         6.  e.  d.  e.       /.  p.  L        I      i 

KO  &-50  6-9  12*7  Il-Q        11-8       1$     SH 

N»0 17-0  170  17-3       1205  81       2-S 

CaO 6-4         6-0  38         5-60  110  10-3  10*0  92        %      M 

M|0    21  2-3 

MnO    \  ,.,          .  »  jO-1       0-3  0-2 

Pe=0»  S  ^  *          ^  "  lo-2       0-3  3-9 

A1=0^  261  .>„  ;   2-8         3-50  1-2       OM  2*2          96         1       1» 

SiO* 720/  "'"  175-9      73-85  68  6  71-7  71-6       69  1      H     C: 

99-1     100-0     1000     100-50     98-2    98-1      I0I-2      100-0     lOO    I«H 

h.  Engiith  Crown-glaa,  of  specific  gravity  2-487|  has  »  ooiDpw^ 
sitnilar  to  tlmt  of  Bohemian  glass. 

Crystal -fjl(u&. — Specific  gravity  2'9  to  3'255.  From  tersilicatv  to  Wi^ 
eilicate  of  oxide  of  Icitd  nud  potut^b.  Tore  t^iHcate  of  lead  is  ydlov;  brt 
when  it  is  combined  with  a  sufficient  qtiantity  of  ailicate  nfpotuli,da 
mixture  is  colourless. —  CryEtal-glnes  is  obtained  frum  100  parts  of  f^ 
quartz-sand,  60  to  70  parts  of  minium  or  lithar<:re^  and  30  to  40  Mrtt  4 
purified  penrl-ii><h;  snuictiiiies  an  addition  is  made  of  4  {larts  of  borai^) 
parts  nf  nitre,  01.^  parts  of  arsenious  acid,  and  0*2  parta  of  pcrozMi  d 
nianguncec. 

a.  Lnndtm  Crt/sfaf-ijhiM. — Transparont  nod  coloiirlosa;  used  m  iW 
conatructinii  of  philosophical  ioBtruments;  contains  about  g(KO, 450*1 
+  3(PbO,  4SiO');  examined  h_v  Hcrthier. 

6.  From  Vunedie  in  Bel^'iuni;  KO,  4SiO'  +  2(PbO,  4SiO^  Miilf 
(Berth  ier.) 

c.  From  Newcastle;  2(K0. 3SiO»)  +  3PbO,  3Si(V),  n«rly.  (Bo- 
th ier.) 

(/.Origin  unknowni  2(KO,3SiO')  +  CaO,3SiO»+3PbO, 3SiO* aaM*?- 
anaJvwil  by  Dunms. 

r.  From  England;  KO,  3SiO»  +  PhO,  3SiO'  nearly;  analyiea  ^ 
Faraday. 

Ftint-glatt. — Bisilicato  of  lead  and  potseh,  preparod  from  tW 
matcrinlit  (li:U  ran  lie  obtaine<l :  for  example,   100   p«rta  of  qaartx.  i 
pnrtd  of  rarhonate  of  potash,    100  purl«  of  minium.   3  part*  of  WkI 
0*15  parts  of  ar&enious  acid,  and  02  of  |>cruxide  of  mangaiM»e.    Qaia 
f!inl'glai<L8  has  a  upeclfic  gravity  of  3*3  to  3'6;  Franenbofor**, 
gravity  of  3-77- — a.  Flint  glu«  examined  by  FanwUy.      (.  Guwfi 
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it-glass,  analyiea  hy  Dumaa,  -=  2rK0,  2SiO')-(-3(PbO,  2SI0*).— D»- 
)inor  {^chw.  54,  -124)  re«(jtiimunil.s  tlie  proportions  of  J  atom  of  potash 
atoms  of  oxido  of  lead  and  7  atoms  of  silica.  Faruday'a  diDt-gla.!>3 
*Off'j.  18,  515),  specific  gravity  ^=  5-44,  has  a,  very  different  compuailiuD, 
tiog  a  compound  of  oxido  of  leail  with  siUcic  acid  and  boracic  acid. 
The  McnU  Fliur  or  J'itrre  de  Strau  used  in  the  formation  of  artificial 
_  iiUH,  consiaU  uf  flint-glass  with  a  smaller  proportion  of  silicate  of  potash, 
prepared  likewise  with  the  purest  ingredients:  eg.  100  piirts  of  (ju&rtz  or 
rocK-crystal,  32  to  52  parts  of  hydrate  of  potash  purified  by  alcohol 
(III.  13),  \')\  to  IJT  pnrl.s  of  minium,  or  171  parts  of  pure  white  load, 
^  to  9  parts  of  borax,  ^  to  -Ir  p.  c.  of  ursenious  aoid.  Dumiis  annlyzed  the 
Sirasi   iiianafactured   hy   Donuitlt-Weiland,  the  composition  of  which  is 


1      nearly, 

311^    -fO 

^rou,  SOIL/  .J 
Cryatat-gtoMU. 

tu               b. 

Straai. 

a. 

b. 

r. 

rf. 

r. 

KO     ... 

9-0 

6-6 

9-4 

8-9 

13-07 

n'?5         11-7 

:•• 

CsO   . 

2-6 

0-a 

PbO    .. 

28  2 

314 

374 

326 

33-2B 

430i          43-5 

530 

MnO  ... 

I'd 

0-8 

Trace. 

,       Fe*0»... 

0-4 

Aro»,.„ 

1-0 

1-2 

1-8 

1-0 

.      SiO. 

6!>-2 

560 

51-4 

&60 

51-93 

44-30         42-a 

3S-1 

97-8 


08-0       1002       100-0 


9B-SS 


99-10       100-0 


lDO-0 


Tlio  flint  gloss  6  contains  also  a  tmco  of  araetttotis  acid,  and  the  Stras$ 
iTHAio  of  borax  in  adililiuti. 

H  Avsndiriite  Glass. — A  brownish  coloured  f^Iass,  interspersed  with 
til  spaoi^les,  which  give  it  a  peculiar  shining  appearance.  This  glass 
t  formerly  employed  iu  the  arta  and  for  ornaments,  and  its  nianufac- 
jro  woj^  kept  secret.  Galin  has  observed  that  the  spangles  consist  of 
etallic  copper  crystallired  in  the  form  of  flat  segments  of  a  regular 
ctohedron.  {Ann.  J'harm.  4j,  134,  1843.)  Kremy  and  Cleman dot  have 
uceceded  in  prejiaring  this  glass  by  fusing  together,  for  12  hours,  n 
fixture  of  3t)U  parl^  of  pounded  glass,  40  parts  of  copper  scales  and  80 
OLTta  of  iron  st-ajps,  and  afterwards  cooling  the  mixture  slowly.  The 
|1«S8  thns  obtained  was  somewhat  dull,  but  contained  copper  diffused 
brongh  it  in  octuliedral  crystals.   {Cftnjit.  ivmi.  22,  33&.) 

Hitby-fflau,  ctmtaining  Gold. — -Splittgerber  {Pogg,  61,  144)  gtvea  the 
following  proportions,  as  affording  an  excellent  glass  of  this  kind:  3  lbs. 
44  02.  of  flue  white  i\w\Ti7.,  1  lb.  14  oz.  uf  nitre,  20  oz.  of  pure  white  «oda 
{hydrate I),  8  oz.  of  carbonate  of  lime,  4^  u*.  of  arsenious  acid,  i)  oz. 
of  minium,  8  ox.  of  oxi>le  of  antimony,  and  the  nolution  of  a  tieruiaa 
ducat,  weighing  3'4I  gnnnnic^,  in  aquu-rogia.  The  gold  solution  is  first 
]K>ured  iuto  the  sand;  the  remaining  ingredients  then  added,  and  the 
whole  pat  into  aglaas-jiot  and  cxposo«l  fur  more  than  3  hours  to  a  white 
heat.  This  method  differs  from  furtiier  oneti,  in  not  having  any  purple 
of  Cassius  or  oxide  of  tin  added,  those  materials  having  hitherto  been 
P»lw;ivs  considered  necessary.  The  glass  tlius  obtained  is  perfectly  colour- 
ess,  l>ut  on  being  heated  to  a  temperature  of  5Qi)',  n-si^umcs  tin  intense 
by  colour.  The  colour,  when  once  j)roduced,  cannot  be  a;jain  destroyed 
by  exposure  to  heat,  even  in  an  almosphere  of  oxygen  or  hydrogen,  or  in 
n  close  crucible  surrounded  with  (>tuid,  powdered  clinrcoal,  or  oxide  of 
sinCy  or  by  throwing  the  glass  iuto  a  tlux  of  nitre  or  chlorate  of  putasb; 
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feci  to  tbe  blnoxide  of  tia.  By  mliliDg  coloimag  agents,  principally 
Btullic  oxides  (III.,  378)  tu  wbito  eiianicl,  the  coluureil  varietieu  are 
bUin«<l.  [Soo  WiicLtor  {Ann.  rhorm.  (iy,  yyj  on  jiorecliiiu  coloiixa  for 
Danu-i,  &c.] 

[On  the  subject  of  gloss,  see  more  particulajrly :  Dumu,  Avn.  Cfiim. 

pAy«.  44,  Mi;  aUo  J.  J  hartn,  lii,  615;  further  in  bitt  JJandb.  d,  angtm, 

TAcmie.  2,  57l>j— Beithier,  Ann,  Chim.  rhyt.  44,  433.] 

Dfeomp^nUion  tif  Gftut. — 1.  Water  extracts  potaah  or  sod*  from  glaas, 
i^tlier  with  ii  portion  of  Hitica,  ttio  decnmpoaition  inking  pifti'o  with 
Iter  ea^e  in  proporiiim  as  the  gloss  ie  nchor  in  tbosc  alkiiiis  uml  more 
inut«]y  divttleJjimtl  the  tcmpemturo  of  tlio  wator  Iilifher.  The  [towder 
oil*  from  a  tuho  of  wliiU-  gbu^  mldniis  inoistflntNl  turmifric-piipcr. 
)iiebof,  A'lutu.  Ai'ch,  l,  443.)  KinolypniindeJ  ]ilate-{;lat'8  ni!t«  in  a 
iiuilur  niaimi.r.  {FiirmUty, Poff^.  18,.5({ff.)  Wator  tritiirale«l  with  potinded 
in  ail  agate  mortur  bocoiucf)  alkiiliue,  and  on  tho  addition  of  sal- 
Dimouiac  d*»fMNsit«  flakes  of  jjilirii.  (Fwbw,  /Ciivtn.  Arch.  /».  398.)  Wat«r 
ecomes  alkalino  iifUT  lung  ^li^r^sliuii  with  iihim  at  a  lioilin^^  neat,  nnd 
v'isn  turbid  fruiD  «eparatiua  of  an  iusuluble  conipouiid  of  silicic  acid 
limo.  (iJuinaa.)  An  alkaline  roiLC'tion  i«  exhibiled  by  the  powder  of 
ttle-fflafis,  and  of  Reaumur'a  porcelain  formoii  from  it;  of  plnto-j^loss, 
DWo-glattf>,  fliut-glaos,  and  white  enamel.  After  sufficient  washiog*,  it 
longer  reddens  tuniifric  fiaper,  unlets  it  be  recruBlied  in  a  uiorlar. 
90  parts  of  finely-divided  flint-gla^s  boiled  for  a  week  wiih  water,  lose 
partH  of  potash,  M-hich  may  be  obtained  in  the  solid  atat«  by  evapora- 
iiun.  (GriffitliSj  Qu<trt.  J.  of  Sc.  20,  2.»8.)  Tho  nioihture  in  the  atmo- 
phere  produces  a  similar  alteration,  flejmrating  the  potash  and  soda, 
nd  leaving  the  greater  part  of  tbe  silica  «'ith  the  Hme  on  the  surface 
~  the  glass :  glass  thus  deeompused  often  exhibits  prismatic  colours  on 
I  snrfnce.  Sometimes  this  siiperHctal  decompotsitton  is  scarcely  vitjiblo; 
j(,  on  warming  tbe  gla^s,  numerous  fine  scales  peel  off,  and  leave  the 
arface  dull,  opaque,  and  wrinkled.  This  fault  iiliuws  itself  iu  glass  to 
rliich,  for  the  >^ake  of  economizing  fuel,  too  small  a  t^uuntity  of  eitica  baa 
con  ailtlcd.  The  jtearly  stratum  uiili  wbii-h  ^iipccinieuR  of  auti()uc  glass 
iiud  buried  in  tbe  earth  are  covered,  consists  almost  wholly  of  silica. 
rriHitb».)  Glat^s  which  buit  lain  in  a  pit  at  leant  ten  feet  deep  in  tbe 
_round,  is  soft  when  dug  up,  nnd  may  bo  bent  and  indented,  and  even 
DUt  in  two  with  a  knife  [hydrate?];  but  after  exposure  to  the  air  for  a 
~BW  hours,  it  a^ain  hanlens, — and  if  it  has  been  previously  bent  or 
'twisted,  it  becctuies  very  brittle,  Hko  unanucaled  glass.  (CoUadou,  J.  Chinu 
'itd.  11),  57  y.) 

'i.  All  kinds  of  glass  are  corroded  by  bydro6noric  acid,  with  forma- 
on,  partly  of  fluoride  of  silicium,  partly  of  the  double  duoridca  of  bili- 
Bium  and  potaHsium,  sodium,  calcium,  Sm.  A  hot  conccntralod  solution  of 
liospboric  acid  likewise  decomposes  every  variety.  Glass  which  is  poor 
In  silica  is  a  I  tacked  by  boiling  oil  of  vitriol;  and  glass  of  yet  inferior 
quality— that,  namely,  which  becomes  dull  ou  exfmsure  to  heat  (Dumaa) 
—is  acted  or  by  boilmg  hydrochlorio  and  nitric  acids  and  n<|ua-regia  (a 
dull  spot  reniainiiig  after  evaporation  of  the  acid).  (Beri[eliui<.)  Tbe 
acids  dissolve  out  potash,  soda,  limo,  and  other  bases,  and  separate  tbo 
silica.  On  pouniled  glasa  they  act  with  much  greater  energy.  From  pul- 
verized lliut-glaa8,  boiling  bydrovhloric  acid  extracts  jHita^n  only,  not  the 
oxide  of  lead.  ((Jril&tbis.)  Many  kinds  of  bottU-glass  which  resist  tbe 
action  of  uootio  acid  are  decomposed  by  tbe  strougur  mineral  acids;  thua 
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»  botUe  filled  with  sulphario  Bcid  will  eoraetimas,  sC  ordaaaaj  tMfOfr- 
tana,  gnduollj  become  covered  with  wmrty  JeproaaMma,  «w&  M  kl 
peaetrmt«throa^b  Uie^ututAJDceof  thegUss.  (Daouu.)  In  dirtifliny  Vf^ 
chloric  acid  from  a  green  ^Uaa  retort,  Hess  {Po*j^.  20,  540}  nlifilMl  k 
cyvUUine  sabUmate  [I]  of  biUcs,  while  chloride  of  poCaaadom,  MsqvMiili 
of'^troD,  atiJ  silica  were  dissolved  Many  anh/Urvaa  oaJu  of  attMih 
ooDtaining  the  btronger  acids,  al$o  attack  ^Iohs— o«peci&Ujr  1' 
when  heated  in  contact  with  it;  such  Lt  the  caso  with  a  mixtOT 
chlorato  and  nitrate  of  ammonia  (SillimuQ),  or  with  aulphate  or 
of  ammonia  (Marchaud,  Pogg.  42,  5^6.) 

3.  Solutions  uf  potash  and  eoda  diasolve  out  the  aiUca  of  flaavtt 
greater  ease  In  ]>roportion  to  their  tomperatare  and  decree  of  omaiatmt 
tton.  Even  at  ordinary  lomperuturee,  the  alkaline  Ii4|ai4  P^bB^ 
dissolves  the  gla-«9  battle  in  which  it  is  preserred,  freqaeotl/ eaeaiii  4 
to  crack  (III.,  1 4).  Even  ammonia  attaoka  oianj  kiodd  of  glna;  a  MM 
made  of  flint-ghw,  and  containing  a  eolation  of  carboDate  of 
became  so  fragile,  thnt^  on  shaking  it,  pieces  of  |flaai  wece 
(GrilHtha.) 

4.  Glass  contiiining  oxide  of  lead  blackens  when  hented  in  tb*  fluH 
of  a  lamp  or  in  liy<lro;,'en  pis,  from  redaction  of  tfae  oxide  of  Jeaj  wk 
when  heatcii  in  sulphuretted  hydrogen,  from  fonnatioa  of  sulphide  of  kal 
From  thiflcauife,  Ouinond'uAiut-glias  becomes  tarniKhed  in  dwetlior-botift 
(Faradny.)  A  l)ottlo  made  of  French  glass,  in  which  hydmm^hat*  i( 
auiuiunju  hod  been  kept,  acquired  a  metallic  lustre,  from  fofSDUMa  if 
sulphide  of  lead.  (Bischof,  Br.  ArdL  17,  242.) 

Crystaliiud  or  DevUrl^ed  Olau. — a.  Many  kinds  of  gloss,  wbn  ■laiHj 
cooled  in  the  pots,  seiurate  into  two  portions,  the  uuo  crystalliaag  ■ 
opaque  prisms  and  needles,  the  other  retaining  its  vitreous  ihsmlir 
According  to  the  following  analvDis  of  Dumas,  it  appears  that  the  pMIMt 
which  cryvtallises  gives  up  sodn  to  tluit  which  remains  in  the  vil 
state. 

CiTftslUxcd  portion,  VitrMiiu  portion. 
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h.  Jieaumur'i  Poi-celain. — Many  kinds  of  glass,  after  e; 
several  houra  to  a  heat  at  which  they  become  soft, — in  a  potter* 
for  example — ]>ass  into  a  condition  resembling  porcclaio.  Bottle  fb> 
is  the  most  disposed  to  undergo  this  change,  doubtlea  from  the  gnriv 
quantity  of  alutiiinu  which  it  contains;  next  in  order  is  the  more  uuw— 
sort  of  green  window  glajot;  white  glass  rich  in  lime  is  nJso  liable  lo  ttil 
change,  but  not  pure  silicate  of  potash  or  soda,  or  lead-glass.  (Lte^ 
Dartigues.) 

The  devitrification  takes  place  equally  well  if  the  glasa  raMdiiit 
sarmundcd  within  and  without  with  an  infuiflble  powder  or  €emtml,  ti 
prevent  them  from  lotting  tlieir  Rliape — <*.  <?■,  sand,  a  inixtare  of  aud  mi 
gypsura,  hone-ash,  clay,  powdered  orieks,  lime,  seequioxido  of  inMfdhii^ 
coal,  or  soot — as  whcu  they  are  heated  bv  themselvN;  but  in  the  faav 
I  ease,  a  longer  time  is  requireil.  (I^n-id,  Dartigues,  Murvnsa.) — It  mm* 
also  in  a  Himilnrmunner  with  glass  enveloped  in  a lava-etream.  (Mumi) 
This  change  may  either  be  regarded,  according  lo  Uarti^aee'  ■■piiasifiw. 


arisinf^  simply  from  the  amorpboua  glass  piusiog  wjtbotit  chan^  of 
composition  into  tlio  cryHtalliuo  atate — the  long-  continued  slate  i»f  soft- 
ness afiuniing  the  atoms  an  opportunity  of  unking-  toj^thcr  in  crystalline 
(laeales;  or  wo  may  suppujjo  with  Lewis,  Morvcau,  and  Dtinuu,  that 
)  glaas  in  undergoing  tliie  change  loaes  a  portion  of  ita  alkali,  which, 
rhcn  the  ijlass  is  ignited  by  itself,  pasnefi  off  in  vapour,  and  when  it  is 
urronndcd  by  a  powder  during  ignition,  is  absorbed  by  the  powder. 
)umas  ia  moreover  uf  opiiiiun  that  the  protoxide^!  uf  manganese  and  iron 
ent  in  tlie  glaus  arc  j}eroxidized  at  the  same  time.    Aeeording  to  Lewis, 
sand  which  tsurrounda  the  glanis  as  canmt,  becomes  caked  together 
'  stbwrbing  alkali.     DiinuM  found  in  a  tlcvitriBed  specimen  of  uottlo 
^MS,  only  2  per  cent,  of  potash,  together  with  27'4  per  cent,  of  lime,  6*6 
the  sesqaioxides  of  nmnganeso  and  iron,  l'2'O  of  aluuihia,  and  320  of 
ir*a  [the  behavi<»ur  uf  Reaumur's  porcelain  in  fusing  is  also  in  favour 
this  theory.    Vid.  ary.J. 

la  this  change,  the  following  stages  are  to  be  distinguished:    1,  The 
I  becomes  cloudy,  and  appears  blue  by  reflecte*!  and  yellow  by  trans- 
Bitted  light  (Lewis,  Fournet),  still  however  exhibiting  a  vitrecms  trar- 
The  blue  colour  is  aUo  »eun  at   tlie  fractured  edges,  luxl  conse- 
3tly  cannot  proceed  from  oxiilation.  (Fournct.)     The  opacity  doubt- 
I  arises  from  the  separation  of  tine  particles  whose  composiiiun  differs 
I  that  of  the  rest  of  the  niit^s.     Many  tron-slags  bohave  in  a  simitar 
nanner  (especially  the  doul>Ie  silicate  of  ulumin.a  and  Itiiic).     Alanv  (<lnga 
rbich  appear  green  wliun  cooled  rapidly,  Wome  blue  within  and  yellow 
y  tranitmitted  light,  when  ^lowly  cooled,  even  if  they  are  green  on  the 
ntside;  but  the  powder  again  a&sumcs  a  green  colour.     This  fact  would 
Ikppcar  to  explain  the  action  of  the  teat  which  is  employed  to  distinguish 
nany  earths    an<l   heavy  metallic    oxides   by   the    blowpipe:    viz.,   that 
ho  l>cad  uhliiinfil  by  fusing  them  with  borax  or  microcoamic  salt,  remains 
ilear  when  rapidly  ceuleil,  but  becomes  turbid  ami  opaque  by  ex|K>sure  to 
inUrrupted  blants,  or  ^fitxming,  whereby  it  is  kept  for  a  long  time  in  a  soft 
elate,  and  crystalline  compounds  are  produced  and  sepuratod^  (Fournct, 
Ann.  Chim.  Phy$.  70,  370;  also  J.  pr.  Chrm.  20,  321.) 

2.  After  this  flago,  while,  opaque  needles  are  formed,  proceeding  from 
the  inner  and  outer  surfaces  of  the  glass,  and  finally  meeting  in  the  centre. 
The  feurface  of  contact  is  often  martied  by  a  brown  line.  The  ma^  ihna 
far  changed  is  litauviut^s  poreelain.  When  burnt  between  pipe-clay  it 
ha>t  a  smooth  surface,  but  if  burnt  between  lime  or  boneash,  it  acquires 
a  rough,  wrinklcil,  or  blistered  surface.  When  burnt  between  powdered 
charcoal,  its  surface  becomes  black  or  grey.  (Lewis.)  It  is  white  and 
nearly  opnque,  exhibiting  a  straight,  fibrous  texture  at  the  fractured  sur- 
face; it  i»  sjR'ciUcally  heavier  than  glass,  aud  so  hard  that  it  scratches 
ulal^8  aud  suuietimes  even  rock  crystal,  and  emits  sparks  with  steel;  it 
does  not  crack  so  readily  by  change  of  tenipenituru  as  gla^s,  or  eveu  as 
porcelain,  and  conducta  heat  ami  electricity  better  than  the  former,  so 
that,  unless  insulated,  it  does  not  become  cleotrical  by  frirtinn.  Keuu- 
xnur's  porcelain  may  be  used  instead  of  ordinary  porcelain  in  the  fuhricn- 
tion  of  uteui^ils.  It  fiiees  with  much  greater  ilifticulty  than  glass,  and  ia 
thereby  eonverte«l  into  a  white  or  grey  enamel,  transparent  nnly  at  lb© 
«dgoe — having  a  concbordul  fracture — harder  than  glaj*e.  but  softer  than 
Reaumur's  purcclain.  The  sjx'ciljc  gravity  of  this  enamel  is  to  that  of 
the  substance  before  fusion  as  2'(j25  :  S*80t.  It  does  not  become  electrical 
by  friction.  (Morvoau.) 

3.  If  the  bakiug  l>6  too  long  continued,  the  threads  of  the  fibrous 
vor,.  m.  2  c 
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SILTCIUM  AND  BARIUM,  3*7 

mQchmore  solnble  than  the  potassiam  compound,  especially  iu  hot  vater. 
Excess  of  acid  does  not  increase  its  eolubility.  (Berzelius.) 

P.  FLnoRiDX  OP  Sodium  containing  Silica. — Fluoride  of  sodium 
fuses  with  silica  at  a  temperature  at  which  it  is  not  fnaible  when  alone. 
The  man  does  not  erolve  gaseous  fluoride  of  silicium  at  a  strong  red  heat. 
(Benelina.) 

G.  Soluble  Glass  containiko  Potash  and  Soda. — A  mixture  of 
one  atom  of  carbonate  of  potash  and  one  atom  of  carbonate  of  aoda  fusea 
with  six  atoms  of  silica,  at  a  gentle  red  heat,  forming  a  transparent  glass, 
which,  when  reduced  to  powder,  dissolves  in  boiling  water,  forming  a 
sdation  thinner  than  that  of  the  potash  soluble  glass.  (Dubereiner,  I'bgg. 
15,243.) 

SiLtciuH  AND  Lithium. 

pLtroRiDB  OP  Silicium  and  Lithium. — LP,  SIF'.  Crystallizes  from 
a  solution  in  hydrofluosilicic  acid,  in  small  transparent  grains,  which, 
under  the  microscope  present  the  appearance  of  six-sided  prisms.  The 
salt  has  a  slightly  acid  and  bitter  taste;  it  fuses  at  a  red  heat,  and  obsti- 
nately retains  its  fluoride  of  silicium.  Pure  water  dissolves  it  very  tlowly; 
acidulated  water  more  readily.  (Berzelius.) 


Silicium  and  Barium. 

A.  Silicate  op  Baryta. — One  part  of  silica  heated  to  whiteness 
with  \  of  its  weight  of  baryta,  yields  a  white  brittle  mass, — with  \ 
baryta,  a  hard,  brittle  mass,  translucent  at  the  edges, — with  ^  baryta,  a 
fused,  porous  mass  resembling  porcelain,- — with  one  part  of  baryta,  a  hard 
unfused  mass, — with  2  or  3  parts  of  baryta,  a  vitreticd,  porous  mass  liko 
porcelain  in  appearance, — with  4  parts  of  baryta,  a  nearly  opaque  mass, 
fused  at  the  edges  only.  With  2  parts  or  more  of  baryta,  the  compound 
is  soluble  in  acids.  (Kirwan.) — According  to  Vauquclin,  1  part  of  silica 
with  3  parts  of  baryta,  produces  a  pale  green,  solid  mass,  which  is  soluble 
in  acids. 

B.  Fluoride  op  Silicium  and  Barium. — A  mixture  of  the  aqneons 
solutions  of  terhydrofluatc  of  silica  and  hydrochlorate  of  baryta,  appears 
clear  at  first,  but  after  a  short  time  deposits  a  great  number  of  smalJ,  hard 
crystals.  (Gay-Lussac  &  Thenard.) — Nearly  all  the  baryta  is  precipi- 
tated, a  trace  only  remaining  dissolved  in  the  hydrochloric  acid.  If  the 
nlations  are  mixed  at  a  boiling  heat,  the  crystals  obtained  on  cooling 
sre  somewhat  larger,  but  still  only  microscopic;  they  consist  of  prisms 
with  acnte  summits.  (Borzelins.) — The  compound  is  easily  resolved  by 
ignition  into  gaseous  fluoride  of  eilicium  and  fluoride  of  barium,  which 
remains  behind.  Ignited  with  oil  of  vitriol,  it  leaves  82-933  per  cent,  of 
inlpfaate  of  baryta.  It  is  but  very  sparingly  soluble  in  water,  but  dis- 
solves rather  more  freely  in  hot  water  than  in  cold;  the  presence  of 
hydrochloric  acid,  however,  does  not  increase  its  solubility.  (Berzelirs.) 
T  Fresenina  states  that  its  solubility  in  pure  water  at  ordinary  tempeia- 
tores  is  1  part  in  3,802  parts;  but  in  water  acidulated  with  hydrochloric 
icitf,  1  part  in  733  parU.  {Ann.  Pharm.  59,  117,  18^6.)  IT 
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C.  StucATH  OP  B.vurTA  AND  PoTASR. — This  Bait,  whk'h,  according 
to  Dalton,  contains  equal  ounibers  of  atoms  of  baryta  anil  poUuh,  i» 
precipitated  on  mixing  solution  of  ailica  wilh  baryta-water. 


SiLICTUM    ASn  STBONTItm. 

A.  SaicATR  OP  SrnoNTiA. — One  part  of  arlica  fuses  with  nn  «i' 
v«iglit  of  elroiitta,  partly  to  an  amber-coltmrej  glass,  partly  to  a  blnek 
and  whito  enamel.  (Kirwan.)  —  With  3  parts  of  strontio,  it  fomu  i 
aolid,  erey,  sonorous  mass,  wbich  is  nearly  taat«less,  and  dissolve'*  but 
sparinj^'ly  in  wat«?r,  tlmugli  reailily  in  aquooua  aciiU.  (Vauquelin.) — Car* 
bonatc  of  stroiitia,  disostcd  in  solution  of  silica,  is  convertwl  into  dt 
hydrated  silicate  of  stroatia,  (Kuhlinann.) 

B.  FLUoniDR  OF  SiLicii'M  AMD  STR0MTit7M. — A  solotion  of  carbottatc 
t»f  elrontia  in  liydro-lluo^ilicic  acid,  yields  after  evaporation  and  cnoltof, 
short.  hyilrate4l,  rhombicr  prisms,  with  dihedral  fturiimits  resting  on  iIm 
two  acute  lateral  ed^s.  Tbo  c^stals  are  converted  by  heat  into  the 
opaque  anli^droua  compound.  On  treating  tbeiu  with  water,  a  small 
quantity  of  u  basic  salt  remains  undifmotved,  and  the  liqnid  contaiu 
excess  of  ncid.  In  aciilnlaled  water,  they  dissolve  readily  and  without 
snffcriDg  decomposition.  (Bcncolius.) 

C.  SrLiCATR  tjp  Strontia  and  PoTARn. — Prepared  hy  procipit 

the  silica  solution  with  strontia- water.  (Ualtun.) 


SlLTCIClC   AND  CALCIllf. 

A.  SitiCATE  OP  LiMR. — «.  D'utilicate. — 2CnO,  SiO'. — ObtaiDcd" 
exposing  one  ntnni  of  pure  qunrtx  ttnd  2  atoms  of  marble  in  a  charraal 
criirihlc  to  a  full  white  beat  ju  Sif^triim's  blrwt*fnrnace  (11.,  35),  Tb« 
mixture  does  not  fu.^;  but  by  employing  a  somewhat  ttnialler  qnantitj  uf 
nmrlile,  a  fiiHod  mass  is  obtained,  whicb,  after  being  taken  out  uf  tW 
crucible,  crumbles  to  pieces  in  a  minute,  without  alteration  of  wei^rt. 
and  contiiins  58-77  per  cent,  of  lime  to  41 '10  of  silica.  (Sefstriini, X  Ttdtn, 
Chem.  10,  145.) 

6.  MonosilicaU. — Found    native    in    the    form    of    Tahuhtr  rpar  or 
Wolta^fotiife. — Belongs  to  the  obliijuc  prismatic  system  of  crvstalli cation,  ^ 
has  two  cleavage-planes  p:u-ullel  to  the  faces  of  the  rhom&io  prisio.  of  ■ 
1I5'  18'  and  84^"  42';  s[K.-ci(ic  gruvity  =  2  ft — 2i);  hardnosi,  e«)ual  to  ™ 
that  of  apatite. — White;  translucent;  fuses   with  difBmlty   before  tb« 
blowpipe   to  a  somi-transparent  glass;  decomposed  jicrfectjy  by  bpdio* 
chloric  acid,  either  before  or  after  ignition,  witli  scitaraliun  of  gvIatJOOM 
silica.    Walchuer(^^ur.  47,  245)  found  at  tbe  bottom  of  an  inm-smeltisf 
funiaoe  a  mass  of  artificial  Uihular  gjxir,  having  a  liiminate<]  fntcuUVL 
greyieh  while  and  translucent,  likewise  decompoKoblo  by  h3-druri' 
acid,   but  containing  7 '8  per  cent,  of  alumina.     By  fiuioa  ia 
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orge,  a  bluiuli  grey,  eltghtly  tranalaccnt  mnes  is  obtained,  rcscnililin^ 
HalcedoDy,  of  specific  gT^vity  286,  and  wiih  a  frnctnre  partly  splints  red, 
irily  crytftalliDC.  (Scfatrotn.) 

Tabular  tper.  H.  Rom.  Stromeyer. 

,  C»0 28  ....  47*6         . ,.         47-33  ....         47-412 

SiO>    31  ....  52-54         ....         M-O.'i  ....  51-446 

MnO.  0-25";  PeO,0-40];  HO,  0*076;  ....  0734 

C»0.  SiO^    ..  59         °Z         ioOOO         Z       100-00         Z.         Wi91 

Ilydrnte  of  .silicn  added  to  lime-water  precipitates  a  powder  rescm- 
ling  tubutur  spar.  (Fucbs.) 

c.  Scjir^t'isilicate. — 2CaO,  3SiO'. — Prepared  by  cxposiDg  2  atoms  of 
Barbie  with  3  utoma  of  quarts  to  tbo  beat  of  a  fimith'H  forge.     Fui>es 
more  readily  than  t;   its  specific  gravity  is  2"74.     Moreover,  it 
rtly  reaomblcs  b  in  external  apjiearance,  but  h  somewhat  more  brittle. 
8ef Strom.) 

(/.  Bmlitalf. — CaO,  2SiO'. — «.  Anhydrom. — One    atom  of    niarblo 
ated  iu  a  *^bl&^t-fiiniac«,  with  2  atumtf  of  quartz,  yields  a  difiicuUIy 
aible  nin^s,  the  under  portion  of  wkicb  is  denser  and  richer  in  silica 
ban  the  upper,  which  is  porous.  (Sefatrom.) 

0.    With  onr.  atom  of  miter, — CaO,  2SiO',  A<|. — Tliis  appears  to  be  tbo 
DmpositioD  of  Shepard's  JVau^uriff.  {SiU.  Am<:r.  J.  25,  137.) 

y.    Wiih  2  utOTM  of  iPdier.—Okenite  or  Dt/tkla»Ue. — A  niiueral  of 

Jiatcd,  Abrous  texture,  and  s}}Ccific  gravity  ^  2'2fj;  white,  with  a 

rly  lustre;  swells  up  before  the  blowpii>e,  aud  fuses  to  a  porcelain-like 

If).     With  borax  it  gives  a  colourless  be;id,  but  disi^olves  with  ditficulty 

sd  i»ij>erfcctly  in  rtiicrocosmic  salt.     In  tbo  Etatc  of  powder,  it  is  easily 

ecompo£!ed    by  cold  hydrochloric  acid  (but  no   longer  nfter   ignition) 

*■'    separation   of  gelatinous  flakes  of  silica.   (Kobcll»  Xastn.  Arch. 

U,  333.) 

Okenitt.  Von  KoImU. 

CaO     28-0       ....       25-92         ...  2fi-59 

aSiO' 62-0       ....       57-41         ....  55-64 

2HO    180       ...,       16-67         ....  17-00 

Alaminn  ud  Scsqul*  t  q.cj-i 

oxido  of  Iron      J  "' 

Ca. 2SiO>  +  2Aq  ...         1080       ....     10000         ....  99*76 

e.  T^rtUiaUe. — CaO,  3SiO\ — One  part  of  marble  fnecs  with  3  parts  of 
InarU,  forming  a  homogeneoun,  blistered,  pearl-grey  macs.   (Sefstroni.) 

Chalk,  gypsum,  and  even  phosphate  of  lime,  decompose  an  aqucuua 

plution  nf  hilicute  nf  [K)ta.»h  or  tioda  into  alkaline  carbonate,  kc,  and 

iijrdnited  silicate  of  lime,  which  forms  on  the  surface  into  a  hard  niaaa 

'iipahlo  of  being  polished,  but  rapidly  crumbloa  to  pieceti  on  exposure  C9 

I  air.  (Kuhlmaun,  ilnn.PAart».  41,  220.) 


ffydraulic  Mortar. 

A  pasty  mixtuTO  of  lime,  silica,  and  water,  which,  when  immersed  in 
Trater,  ia  gradually  converted  into  silicate  of  lime  containing  water  of 
crystalliwition,  and  hardens  to  a  couipound  resembling  zeolite.  This  salt 
muy  likewise  be  mixed  with  silicate  of  aluniina,  double  silicate  of  atu- 


iua  and  magnesiaj  &c.,  according  W  the  nature  of  the  nmteriaU  used. 


fW>         ^^HiV     .  SILICIUM. 

The  silica  must  bo  in  sucb  a  etaie  )U  to  bs  eftp^Me  of  Miabiidu  vift 
tbo  lime  ID  tbc  vet  way.  This  hydraulic  mortar  is  prcpftird  mm  ^ 
mixiriju:  piiro  liiric  (inVA  lime,  fetter  kalk)  previoualy  burned  aiul  lUM 
to  the  consistence  of  paste,  witli  suitable  ^iliceuua  materials — thm  mkiU 
cftnmt* — or  by  burning  naCnrai  or  nrtilicia)  mixturea  of  lime'  iritb  tiGem 
siiUtannc?,  and  trorking  up  tbo  poor  lime  {mofforer  kaU:)  tUvtukAimi 
with  water. 

I.  Pure  or  Fat  Liftu  with  Crm^mt. — From  4  to  5  partt  ei  Ur  I 
powdered  cement  are  used  with  one  part  of  lime,  which  is  alakeileiiW 
before  or  nfict  being  mixed  with  tbo  cement.  The  intxtarc,  whtcb  Ibm*  i 
Btiff  pn-ste,  18  tbeu  pllu^ell  under  water,  either  tuimtnliately  or  whf 
exposure  to  the  air  for  a-  few  hourB,  and  left  in»n)«r»i»d  for  a  pfrii«(  i 
three  months.  Many  kinds  of  mortiir  begin  to  bonlen  the  firil  if, 
others  not  till  nfter  the  Inpw  of  several  days;  the  Intter,  !  f'rtt 

aoijuiro  the  j^rentOMt  dfgreo  of  wdidity.      A  ui^h  li-niponitii:  Ui 

action.  Quartz,  however  finely  ptinndeil,  does  not  combiuu  v:t3  lU 
prepared  litne,  even  in  the  courw  of  Ibreo  months.  (Puebs.)  AeoJfiK; 
to  Petzhold,  however,  (•/.  pr:  Ch^m.  \9,  96)  the  lime  does  take  nji  s  'ffy 
small  ptirtion  of  siticn  rroni  tlie  r|unrtz.  An  intimnte  mixture  of  it  jotti 
of  powdered  <|uartz  and  one  part  of  lime,  igniled  til)  it  l(ak««  loffviko, 
yields  a  oeinent,  3  parts  of  which  with  one  part  of  lime  (sInkeJ  wid 
water)  wjlidifies  slowly,  but  Wcomes  very  hard.  Most  kindi  «i  lyd 
yield  a  tolerably  good  coDiont;  also,  the  silica  precipitated  frnm  scJotM 
of  silica  by  salammoniao.  Bodalito,  analcime,  an<l  scilKitc,  fora  gml 
r<>nientB;  hut  their  power  of  combining  with  lime  is  destroyed  by  t^^tiK. 
Trass,  pozzolano,  brick-clay  burnt  to  incijiient  fusion,  potter's  clay  hwa 
to  various  degrees  of  bardneaa,  according  to  its  natnre  (mauy  kimU  rwitar 
to  be  ignited  with  lime),  moderately  Ignited  p<ircelain-clay  from  Pmm^ 
and  most  of  the  slags  from  tron-fornaces,  yield  a  very  gi*od  vmaaL 
From  many  kinds  of  clay,  potash  is  set  free  by  this  procetH.  FiUfc  9ttm. 
obftidiiLu,  and  pamicc-stone  yield  a  ccnu'Dt  of  int^ditim  bardons,  hri 
require  a  long  time  to  set.  Felspar,  in  the  course  of  five  months,  UrwB 
ft  Hlightly  coherent  mortar;  after  fuijion,  ci^nfciaDy  with  limr,  it  beoi^ 
more  efticaciouM.  Glass  behaves  lika  fns^d  felspar.  Uuij^niuyl  Mvhiii 
is  ineSeetive;  but,  after  strong  ignition,  it  produces  a  gowl  cement  4^H 
cates  rich  in  magnesia,  such  as  steatite,  talr,  tremolitc,  and  dioMblw^^l 
of  very  little  u»e,  even  after  ignition;  the  silica  in  tbeso  miasnl^^^ 
already  combined  with  too  much  magnesia,  and  partly  also  vritli  time. 
to  ho  uhlc  to  titko  up  mnch  more  from  the  slaked  limo.  It  is  only  hf 
fusion  in  a  blast-furnace,  dating  which  it  emits  5parlu  [and  taka  tf 
silica  and  ahnnina  from  the  crnciUel]  that  steatite  can  bo  made  toyiw 
a  tolerably  good  mortar.  Tabular  spar,  even  when  bomt,  lierritft  III 
the  sing  produced  in  the  conversion  of  cnatdrou  into  «Toagh^i|<aa,  !■<* 
no  action  on  lime. 

With  these  cemonts,  burnt  and  slaked  dolomite  hardcma  mtm  OfiAf 
anil  firmly  than  burnt  lime.  When  minerals  contuiiiing  potasli,  iml« 
lithi.i  sre  employeil,  the  greater  part  of  thct«  nlkali^  are  set  free  bylk 
lime  and  imparted  to  the  wnter,  and  In  great  abundanc^f  if  rui^rr  liBt* 
UtH'd  than  is  rei|tiia-4l  for  tlic  production  of  the  moi-tar.  Tku  Mfm 
with  nalndite.  uttalciuic.  leucite,  fclhpnr  (wliiuh  giiey  up  10  per  R«t>  iC 
potash),  litbiu-micu,  pilcbEtonej  obsidian,  pumicu.  attd  a  grcal  BBinW  *^ 
clavs.  Durut  dulomitc  esiKilf  these  alkalis  oveu  belter  ibaa  buiit  lai» 
(111.,  358.) 


HYDRAULIC  UOBTAR.        ^^^  591 

The  setting  of  tho  mortar  w  usistcil  to  a  wrtain  extent  by  the 
fcrbonicaAul  which  the  wator  takes  np  from  the  air  :  at  all  cventH,  mortar 
rbich  has  been  uniler   water  for  a  long  tiiiio   ia  harile«t  at  tbo  surfucoj 
D^  efTert-esooa  at  tliat  part  vith  uciila.     On  euft  luortarii,  hDwevor,  the 
krbonic  ari«i  may  exert  n  decomposing  action.     Well  ael  mortar  in  as 
anl  and  aolid  ax  limeetuue.     Ita  speoitio  grarily  ia  lower  in  proportion 
)  tho  amount  of  water  pr^sniit;  anil,  conaeqiiciitly.  mortar  prRparpd  with 
prccipiUtted  witica  and  slaked  lime,  ia  tho  lightest  of  all.     The  mortar 
Bs  a  jt-lly  with  hydrochloric   acid,  inasmuch   as  the   acid  «e|MiratOfl 
silica  combined  with    the   lime.     But   the    interior  of  the   oitmeni- 
Dwder  rvntaiiiJi  unaltered,  hecauso  it  is  enreloperl  and  held  together  by 
he  mortur  produced.  (Fnchs.) 

S.  yaiural  or  artificvtl  mixlnrt  of  Linu/itf>ne  fpilh  SUkeou$  Svhtiancet. 
L  KaUtral  Mixture,  or  U^raulie  Litiua/oru. — Thin  ts  Mart,  which  ia  a 
fixture  ofrarhonat«orllrae  with  clay  (hydmtod  silicate  of  alumina).  It  is 
esi  udaple*!  for  the  purpoae,  wliftii  it  contains  1  part  of  clay  to  3  parta  of 
trbonatc  of  lime,  if  the  clay  in  in  mmch  smaller  proportion,  it  is  noccs- 
liry  to  add  a  coment  after  hurntng  and  xtaking  tho  time:  ou  tho  cou^ 
Irary,  when  the  quantity  of  clay  in  the  hydraulic  limo  is  too  ifreat,  fat 
ilaked  limo  must  be  adrleil.  Tlio  more  intimately  the  carbonate  of  lime 
and  clay  aro  mixod  in  the  native  mineral,  the  belter.  When  hydranlio  lime 
ta  Igniteil,  the  lime  nnttcfi  with  tha  silica  and  alumina  preifont  in  tho  clay, 
so  that  it  yields  jc^olatinous  silica  when  treated  with  hydrochloric  acid. 
The  larirer  the  proportion  of  rlay  in  the  nnxtnre,  the  less  must  be  the 
heat  employed,  so  that  the  mass  may  not  fuse.  But  limp-<iono  containing 
leas  tlian  20  pur  ceut.  of  clay  is  almost  tnfiisiblo.  llydrunlic  lime,  after 
beins  burned  and  reduoed  to  powder,  solidifiea  when  made  into  a  paste 
with  water,  because  the  doable  silicate  of  alnmina  and  linn;  produced  tn  the 
burning,  ahsorlu  water  of  crystalliiHition.  If  the  nmrl  hiis  bct^n  to  slightly 
bnnie<l  that  it  still  retains  cirhonic  acid,  it  frrquuntly  burdens  with 
rei]i:trknl>lc  rnpiditv,  because  the  dicnrbonate  of  lime  present  eotGra  into 
cumbinatiou  with  wiiter  (III.,  18.")).  (Fuchs,  Popy.  27,  fl»l) 

[For  the  nnalysis  of  vnrinns  kinds  of  calcareous  marl  UH'd  as  hydraoHo 
limo,  inoludjug  thoeo  from  tho  Inland  of  Shcppey,  which  yiold  the  so- 
called  Roman  cement,  vid.  H.  Meyer  and  Kcrston,  J.  pr.  (fhtm.  24,  405; 
25,  .117. J 

W'hen  marl  is  digested  in  dilute  hydrochloric  actd,  tho  clay  is  loft  mt 
an  insoluble  nwtdtte.  Most  kiu«ls  of  marl  coutain  moro  salts  of  potash 
and  soila,  than  pure  limestone.  Ptitash  and  soda  faciUUt«  tho  anion  of 
llie  silica  with  tho  limo  on  burning,  a«  Ihey  first  combine  with  tho 
«ilicji,  and  thou  give  it  up  to  the  limo.  In  the  absence  of  a  more  soluble 
ftlkalr,  tho  combination  of  the  limo  with  tlio  silica  is  but  imperfectly 
•ffectod  by  ignition.  A  better  kind  of  hydraulic  limo  is  consequently 
obtained  by  intimately  mixing  unignitcd  marl  with  5  percent,  of  potstsb. 
(Kuhlroann,  Ann.  Pharm  41,  220.      Vid.  sa;.) 

b.  AHijiriaf  Mirturf. —  Four  measures  of  chalk  with  one  m««snre  of 
clay.  (Berthier.)  hix  measure*  of  »lakcd  limo  with  one  measure  of  clay. 
(Vicftt.)  The  mnteriaU  nre  intimately  mixed,  and  the  mixture  formed 
into  balls,  burnt,  and  ground  to  (Kiwder.  In  Knglnnd,  a  mixture  of  chalk 
and  pulverizwl  flint  is  burnt  iu  a  kiln.  Hvdraulio  lime  prepared  by  tho 
Utter  mothod  and  reduced  to  powder,  (^lakofi  slowly  in  water,  V>pcominc 
very  tenacious,  and  ultimately  p»olidirying  to  a  white,  linnl,  fine-grained 
mass,  capable  of  recoiviog  a  polish,  and  cootAining  61-!)  per  cent,  of  limVi 
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3'4  utumgncflia  and  alumina,  15*0  of  combined  fiilica,  (whidi  oa  tmtiv 
the  mass  with  ncidi!,  is  f<e2Kirate(]  In  the  gelatinous  state,)  1*4  ctf  nuhoH 
<au<],  nnd  28*0  of  wutcr  and  rarbo&ic  acid.   (I)erlhicr.) 

IT  Kiihlniann  briH  succeeded  in  fonaing  artificial  limctstoiKi,  b^- ail- 
ing  a  rtolutioti  of  tilint  or  alumina  in  atjucnus  potash  or  soda  vitk  Sm 
or  chalk,  or  even  \^'Uh  u  siplution  of  salphiito  of  olamina  or  oomnoB  tWa 
If  the  silica  Rcilution  is  mixed  with  ]K)wd«red  chalk,  the  fMUrtj  maa  0V 
dualty  heroines  sultd  in  tlie  air,  and  acquires  a  dej^ree  of  bardnen  V^H^U 
that  of  tLo  best  hydraulic  cements.  When  pieces  of  chalk  or  i«m» 
liine^tODc  are  dipped  into  a  solution  of  eilicnte  of  potash  and  expawd  t^Uv 
air  for  sovpral  (Uys,  tljey  become  hard  enou;,'h  to  ecratch  ItmestoDC,  td 
take  a  good  polish.  Burnt  gypsum  may  he  hardened  in  a  similar msmv. 
It  is  dccompueed  by  Hikulinc  i^ilicutea  much  iiioro  rapidly  and  conpld^ 
than  rarbonats  of  linio.  It  may  also  Iw  hardened  by  nioi*tenfne  rt  to 
a  solution  of  alum,  and  afterwards  banning  it.  Krcatin^  {PcJyi^ 
Cetiiralb.  1847,  126)  products  the  tame  oirecl  by  wetting  the  bomtpy- 
Bum  with  a  solution  of  1  lb.  of  borax  in  0  Ihfi.  of  water,  and  snbM^oeadf 
igniting  it  &troii;(Iy  for  six  hours.  The  hardening  is  btiU  utora  complili 
when  1  lb.  uf  t»rtar  aiul  a  double  qtianU'tj  of  water  U  added  t»  At 
solution.  In  the  hardening  of  those  artificial  stones,  tlie  carbonic  ui4rf 
the  air  plavs  the  principal  pitrt.  iuotmiuch  as  it  tieconijtoses  the  ;»hcaJ»d 
pota«h  and  ecparntcii  the  i^ilicii,  which  then  cuntnictM,  and  tbfrvlij  o*- 
tributea  greatly  to  the  hnrdonin^  of  the  ma&e.  If  air  Ins  excluded, lk» 
effect  ie  not  produce^].  A  solution  of  silicate  of  jKrta^ih  exjKMtdtatb 
air,  solirllFies  in  the  coiirt«  of  a  fortnight,  and  funna  a  tran«pu«iit  jdlr. 
iK-hich  gratluiilly  acquireii  great  hanlncBs  wilboiit  touiuj^  ibi  truu^iimcT, 
and  after  a  few  months  heoonieit  bard  enoutjh  to  s«-rutch  gloss.  Kd»- 
maim  tjuggesta  that  the  formation  of  crystallized  ciilicic  acid  in  InaoMW 
rock»,  and  likewise  that  of  flint,  apite,  &c..  may  be  due  to  thcdesMf^ 
eitiuii  uf  silicate  of  pot  ugh  by  carbonic  acid.  In  corrolH>ialioB  vfu* 
view,  it  \s  found  that  the(«e  minerals,  after  being  i^'nitcd  an  J  pialreciiiiil 
exhiliit  a  di^tlni^t  alkaline  ri>act)on.  1 

Hydraulic  lime,  both  nntiiral  anil  artificial,  is  mixed  (afirr  hitf 
powdered^  nnd  beruro  it  is  flaked)  with  6ne  qnarts-caDd»  in  thepraptf- 
tiuD  of  one  part  of  bydntalic  bnic  to  {  of  and,  for  aodcr^roimd  «r  i^ 
aijueouB  structures,  but  1  part  of  lime  to  2^  ports  of  saud  U-r  plukra^ 
walls.  (Bertliier.) 

[On  the  subject  of  hydraulic  mortar,  vid.  Berthier,  Ana.  CkiwL  /Ija 
22,  ti2;  44,  113;  Vicat,V.  /'Ay*.  66.  189;  Aim.  C/tim.  /'Ay«.  5,397;  U 
365;  23,  69,  &  424;  32,  197;  34.  102;  C6,  93. 

Common  Mot-tar  which  Jrift  in  tkf  air  is  a  mixture  of  pure  (bl)fiB 
slaked  to  a  cre.-imy  consiutcnc*-,  M-ith  fine  and  conr^e  quartjt-caad.  11^ 
stone,  &c.,  which  does  nut  act  chcmi<*ally  nn  the  linic.  '''ulidiftntx 
ia  effected  partly  by  drying,  partly  by  abwrptioii  of  carbonic  add  bm 
the  air. 

B.    BORATR   AND  SlLLCATG   OP    LiMB. — ft.     With  (MM  Atom  «/  ^g^T^ 

Z>aMi/A— CaO,  30>  +  CaO,  2SiO>-hAq.  Oblique  rfaombie  ute^  |%k 
107  and  other  funna,  i  :  (  =  QV  41';  «  :  «'  =  77°  atf.  Specific  fm^ 
=  3-344  (Stromcyer);  hardncHt),  between  folxpar  and  apatite.  Culoadu^ 
trauhpEireut  or  iranelucent. 

At  a  full  red  lu-at,  it  gives  off  water  and  becoinea  opMiie.  Bill* 
the  blowpipe  it  swells  nj)  and  fuses  readily  to  a  colon rl-fc*^«>»  iB|ai»- 
ing  at  the  huuv  timo  a  green  colour  lu  the  fliune.      \u 
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Jl   it  Is  but  pariititly  soluble.      Hydrocbloric  acid  dissolves  it  and 
ates  gelatinous  silica. 
b.   With  2  atoms  of  jr«/*r.— /io/r»/o^Ve.— CaO,  BO*+CaO,  2SO*-i-2A4. 
-Kidney*sfaapcd,  and  uf  a  dellcato  fibrous  tcxtare. 

DcMitf.  Stromcrer.  lUinnielsbnf, 

2C.0 560       ....       34GI  ....  35-67  ....         35-41 

aSiO" fi2-0       ...       .T8n2  ....  37-3e  ....         37-65 

B0>    „ 34-8       ....       21-51  ....  21-26  ....         2l*2-i 

HO 9-0      ....        5-56  ....  a*7l  „..          3-70 


161-8 


2C«0 

«SiO«. ™ 

BO    

2HO 

Alumina  uad  Seat)  ni-) 
Glide  of  Iron       J 


...     lOOOO       ...        10000 

BohyoiHe. 
56-0       ....       32-79 
62-0       ....       36-30 
34-8       ....       20-37 
18-0       ....       10-51 


100-00 

IU[nmc<lRbcrg. 
.14-27 
36-30 
18-34 
10-22 

o*;8 


170-8 


10000 


100*00 


C.  FLtroniDE  OP  Silicitm  and  Calch-m. — Tievigflted  fluor-ejiar  and 
Pnely  divided  stlic-a  aro  digested  in  dilute  hydrofluoric  acid;  or  carlxi- 
Bilo  of  lime  h  abided  to  terliydrofluate  of  silica  na  long  as  it  is  dissolved, 
od  the  solution  is  then  evaporated  at  a  gentle  licat  to  the  crystallizing 
oint.  Four-sided,  obliquely  truncated  prieras.  Leaves,  on  ignition, 
^6-2  per  cent,  of  fluoride  of  calciumj  and  by  ignition  witL  sulphuric  ncid, 
B3'6U  per  cent,  uf  sulphate  of  lime.  Igtiitcd  with  Hx  times  its  weight  of 
oxide  of  lead,  it  evolves  1621  per  cent,  of  water.  When  it  is  mixed 
rhh  water,  one  portion  is  refiolved  into  an  insoluble  rreidue  of  silica 
iCil  fluoride  of  calcium,  and  into  hydrofluosilicic  acid,  by  which  the 
etiiaiiiing  ptirtion  of  tlie  salt  is  dissolved  without  decomposition.  It 
lissolvcs  completely  in  hydrofluosilicic  acid.  By  evaporating  the  solution, 
_^Uie  above  crj-Hlala  are  again  obtained.  Hydrochloric  acid  likcwieo  dis- 
solves it  without  decoDiposition;  but  if  the  f^olution  i.^  rapidly  evaporated, 
hydrofluosilicic  acid  is  evolved,  and  hydrochloralc  of  Imio  is  produced. 
By  adding  ammonia  to  a  recently  prepared  f<olution  nf  the  salt  in  hydro- 
chloric acid,  fluoride  of  calcium  and  silica  are  precipitated,  white  hydro- 
chlorate  and  hydrotluate  of  anunonia  reuiain  dissolved.  (Berzelius.) 

Calcolstioa.  Or:  BcniL-Iius, 

Ca ™ 200         lfl-33  C«0 28*0  23-67        ....         2040 

Si „ 15  0         1.1-75  SiO= 31-0  28  41 

3P 5fl-I         51-42  3(F-0)  32  1  'J!)  12 

2HO 180         16-50  2HO    ....  180  16  50        .-.         16-2& 

^C«F,bir  +  2A{|.    lOOl       10000  1090       lOO-OO 

HF      B.  SiLiCATK  OF  Liu£  AND  PoTABH.- — Q.  Many  kinds  of  glass  ar«  thits 
'      constituted. 

b.  Accnnling  to  Dalton,  the  precipitate  which  lime-water  jiroduoes  in 
olation  of  silica,  contains  potash  as  well  ss  dilica  and  lime. 

c.  ApophjUitc  {Jchthyophthnlme,   Tej^iitf,  Oxfifivrrite).-~-CTysta\\ino 
yatem,   the  square  prismatic,  (/"i^.  28,  211,  32,  and  (.titers.)    ;>  :  ^  = 

fllQ"  30';  9  :«=  127"  59';  cleavage  distinct  parallel  to  p;  teJMi  d|». 
tiuct  parallel  to  9.  Specific  gravity  =  2-3335.  {Hauy.)  Colonrless, 
xansporcDt,  and  of  a  pearly  lustre  oo  the  cleft  surfaces  poraUel  to  p, — 


: 


894  «-umi*  sruciUM. 

Swells  up  in  llio  lilonrpipa  Same,  nnd  fuses  roadtlj  to  a  b]ilteR<l  ^tm 

By  hytlrocliloric  ticid  it  is  Rnt  rej«olvcd  intu  sealets  wliioh  rtfloct  ft  JVttj 
of  ouloitra,  and  afitirward^  dlsfwdved  with  separation  of  niliea  ill  a  ^una* 
iiia»«>.  After  ignition  it  is  triih  difficulty  acted  on  by  Uydtve^tmt aa^ 
but  after  fiiHiuti  ami  pulvcrizatioa,  decompusitioa  takes  place  witb  «■» 
what  greater  fiicility. 

Apoph^UUt,  Bcnclia*.  Sinxaeycr.  CGaJa. 

KO. a:  2           5-30  ....  5-27  ....            5-31  .„  «U 

8CaO 2240         2514  ....  24  71  ...          2522  ...  »"•• 

ISSiO*    ....     4650         52-20  ....  5213  ....          51  IJ«  ....  M-H 

r-0 10-7           1-20  ...  0-82 

16HO mo         16  16  ....  15-20  ....          16-91  ....  U-:* 

890!)       10000        .  .        M13        ....         9S-30         ..,.      I«l-a 

F — 0  represents  hypothetiral  anhydrous  fluoric  acid,  which,  with  f» 
atom  of  CaO  protluc&s  one  atom  of  CaF.  Tho  formut&  of  apc^hTlbli 
I  IB  probably  the  following  :  KO,  2SiO'  +  6(CaO,  2SiO'>  -r  CikO,  .SiO'-^fiF 
+  16A<|. 

IT  RammeUberg  regards  the  flnorine  in  apophyltite  either  as  nndi- 
nicallv  mixed,  or  possibly  aa  replacing  a  portion  of  the  uxyeen.  Tbi 
fonniila  wbicb  Im  gives  for  thin  mineral  is:  KO, SiO'-f- 6(C*0,SiO')t 
15H0;  or  2KO,3SiO'  +  3t2CaO,3SiO')  +  l5HO.  {Po^,  08,506.)  ^ 

D.  SiLTC  \TE  OP  Lime  and  Soda. — PecUlUe,  Occurs  in  fihmux  mam* 
with  spherical  jnirfaco;  specifio  gravity  2"69.  By  jrertlc  isruii-tii.  4 
Irtscomefi  less  brilliant  and  raoro  friable,     Ucforo   llic  -■ 

readily  to  a  tranvlucent  glaj»i,  a  few  bubbles  uf  gn^^  )<  1: 

dittbolves  with  ease  in  bomx,  forming  a  clear  gla^;  wiilt  m  '  <.>nn>c«k 
it  yield])  u  skcloton  uf  silica.  When  it  is  introdtict^  in  -m  til  piooaiati 
concentrated  liydrocblorio  acid,  several  days  elapse  before  deconpaoAN 
tukcH  place;  it  tlipn  becomes  diHintt^ts'tiited  and  yields  ^Utinona  iSa, 
In  tho  state  of  powder,  it  is  more  rapidly  acted  cd;  and  in  thia  nM*.  iW 
silicu  doefl  not  separate  in  the  form  of  a  jelly,  bnt  in  visctd  flakeA.  T^ttf 
lite,  after  ignition,  anil  oven  after  fuftion,  yields,  when  reduced  to  MvJii 
b  stifl* jelly  with  hydrochloric  acid.  (Von  Kobcll^  Kastn.  AnA.  19^  Hi') 

Ptttottte.  T«o  KobdL 

KO ....  ....           1'57 

N«0  -....  31-2     ....  8OT         ....            B-M 

4t:«0 ™...  112-0      ...  .r2-26            .          53-77 

6SfO"  186-0     ....  53-57                      .M'SO 

2HO 180     ....  S18            .            5-8» 

AlumiMwiOi  Sea-1  a  «m 

quioxideoflronf  "••  ^'^ 

347*2     .  .     100-00         .„  M-fl* 

NaO,  2PiO'  +  -lfCaO,  SiO')  +  2Aq.  A  poHion  of  tbo  soda  Is  ivf^Ecl 
by  pota^b.  According  to  Berzelius,  pectolile  contaioe  a  etuall  ijiuiilitT  <f 
ftuorine. 

Uelated  to  this  mineral  is  Wallier's  WoUationUt,  vliioli  i>tmfMTP  i^ 
percent,  of  aoda.  30-70  of  lime,  2-5!)  of  magnona,  l-||t  of  ■»qiioKifcrf  ' 
iron  Mkd  iklymiDn,  HUM  of  silica,  and  d'M  of  vrnUr. 


$ILTCATB  or  Magnbsu. — a.  D'mlicate, — «.  Anhydr^w,  1.  A 
mixture  of  2  utoins  uf  niajpiesia  and  oue  atom  of  sillou  exposed  for  two 
honrs  to  tbc  hcn.t  of  a  powerful  wind-furnace,  yields  a  milk-white,  porouti 
enamot.  (Sebtrom.) 

2.  Chfj/solUe  and  Olivine.  Ofteu  foiiml  in  meteoric  stones,  aa  Mft«- 
oric  Olimm.  CmtalJinc  systonij  the  riglu  prismatic.  Fig.  7:'*  with  tho 
j7-surfiico,  and  aUo  other  formti:  i  ;  t  ^  131'  2ii'i  y  ^m  =  ]4V  40'; 
f  :  M  =  114°  6';  «  :  m  =  155°  54';  «i  :  ti  =  lyT  W;  dwivajjo  imrallol 
to  t.  (Hauy.)  Specific  criivity  from  3'33  to  3'44  ;  harder  than  f(?I(-p«r; 
ttantfnttrdiii,  and  generally  of  a  yullowisb  grcon  colour.  Iiifnsilile  heforo 
the  bIowpi|K>.  Chrysolite  le  not  dectuiiposcd  hy  hydrochloric  acid,  but 
yiehl-s  to  Bulphurio  acid,  withont  hnwover  forming  a  jelly.  (Von  KohoU, 
X  jn'.  Okem.  5,  214.)  Fowderwl  olivine  ie  very  reamly  decomposed  by 
hydrochloric  acid,  yielding  a  Jelly,  (Berzcliua,  JaJiresbericfU^  15,  217.) 
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99-6B        99-51 


100-61 


100-53 


a  is  Oriental  Chrysolito; — 6,  Olivine  from  the  Insali  of  Vogolsbergj— 
"livine  fmm  Somma; — d,  Olirino  accompanying  the  Siliorlnn  mcleorlft 
on  of  Piillaa. — Sometimes  a  Mnaller  and  sumetimes  a  Inrcer  tguatitity  of 
magncMia  is  replaced  by  protoxide  of  irou;  and  in  fiyalnsitft-riff- — which 
moreover  li.t?  the  same  erystntliuo  form  oa  chrysolito,  and  yields  a  jelly 
with  hydrochloiiu  acid^ — the  oxide  of  iron,  according  to  Wulchucrj  amounU 
to  28  40  per  cent. 

8.  IIi;dr<Ueii. — Yillars'Ue. — CrystalliDe  Bystem,  the  right  pridmotic. 
Fig.  42;  the  obtn»e  angle  of  the  rhombic  base  («'  -.  u)  =.  \  la"  59 . — Yel- 
lowish greeu  and  grauularr  (Dufrenoy,  CompU  Rend,  14,  61)8.) 


4MbO    B0>« 

2Si'J« 620 

HO 9-0 

KO,0-46;  CaO,  O-aS; 


VnUnUt.  Dof^Dor; 

52-tt8           47-.17 

4I-0S           36*60 

6'9B           „„..  a-8« 

MnO.  2-42j                      FeO,  3  59i  700 


2(2U(0,SiO>).t-Aq. 


1310 


10000 


99'77 


h,  TtPO'third*  SilitaU  of  Afagntsia. — s.  Bik^rattd.— Noble  Strptntin^ 
or  Ophite  (together  with  Mai'mntitf,  Picrofite  and  I'ariffiatfd  Agftfston  from 
Reichenstein ). — Serpent'ue  :  a  dense  mineral,  of  specific  gravity  25  to 
2'6,  and  ai  hard  an  enlcspar. — Tran.Hlucent  himI  g«'npral!y  of  a  green 
colour,  with  waxv  lustre;  unctuous  to  the  tonrh.  Hented  in  a  tube,  it 
evolvca  water  and  becomes  opaque.  Fuses  before  Iho  blowpipe,  chioily  at 
the  edges,  to  fi  white  cuaniei;  with  miorocoisinic  salt  it  yiel(^  an  infu- 
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— o^  IS  yoUe  Serpentine  from  Sdutud; — 6,  from  Goll^;- 
Faklon; — ^,  firom  SwanlMo; — #,  Manoslile  rrum  H(»tHikeo;--f^ 
Serpentine  &uin  Sml*; — y,  Picrolitc  from  Tabcrg; — A,  Hicrolite  froi 
stadt: — I,  V&riesaied  Asbestos  from  Reicbenstein.  Y  t,  M«t&xiU^ 
latncnil  describeil  by  Ktiha  {Ann.  FAarm,  59,  363),  of  tbp  fafdfc' 
2(MgO  +  SiO'  +  ^H0)  +  (Mg0,H0).  T  A  portion  of  tbe  m^vtfbii 
Kplaced  by  protoxiUc  of  iron,  especially  in  picnilit«.  Tbe  pfi— —  if 
cwbooic  acid  is  duo  to  an  admixture  of  nis^esitaj  in  Uie  uM«t  if 
cwboiiic  acid  given  uoder  c,  Jj  e,  /,  nnd  ^,  bitumeD  is  abo  iDclo4c4. 

/9.  Terhydi^e,—\.  JJeteeyliu,  3MgO,  2SiO'  +  3A<i.— Spscile  m»^ 
=2-2474; smorphous- (Thomson.)— 2.  I/ydrophiU.—iMgO,  FvO.Mft 
3Aq.  Specific  grurity  2B5,  soft,  green,  rcsemblio^  asrpentiae,  iiifJiaMt 
before  tbe  blowpipe.  (Svajiber;^,  JaXttd^r^  20,  216.) 


3McO   . 

2SiO«     „«_.„ 
3HO 


/Jnnjr/t/e. 
CO       .„       40S7 
€2       ...       41-61 
27       ..,.       >8-lt 


149       ...     100*00         .»»„  loo 


ANTIGORITE,   SCHILLER-SPAR,  PlCROSMISE. 

Nydr^hite,  Svinberg, 

2MgO  „...     400       .  .       24-36  ..-  21-08 

MnO „ ..„„...                   .  .  „,.  I-66 

FoO 35*2       ....       21-44  ....  22-73 

2Si03    62-0       ....       37-76  ....  36*19 

3H0 27-0       ..,.       16-44  ....  16-08 

Al^O"    ...  ....  2-89 

V0> ....  ....  0-12 

164-2       ....     lQO-00  ....  100-75 


39? 


» 


c.  T/tree-fourt/iM  Silicate  of  SI agnena, — ffydrated. — a.  Anitgorilt'.  ron- 
lista  of  4MgO,  3SiO'+ Aq.  or  more  accurately,  iaa-smnch  as  a  portion  of 
be  ma^iiesta  ia  ro)flace<l  by  protoxide  of  iron,  (lOMgO,  2FeO  +  9SiO')  + 
^Aq.  (  Vid.  Scliweixer,  /*o?5f.  4i),  595.) 

0.  Schille}'-9par  appears   to   bo  composed  of  4ifgO,  3SiO'  +  3Aq.  or 
'gO,3A(j.+3(MgO,SiCH)j  in  tliis  mineral,  also.a  large  proportion  of  tho 
nagiicsia  is  replaced  by  protoxide  of  iroUj  protoxide  of  luaDgaiie^e,  und 
lime.  {Vid.  Kbhler,  /V;7-  H,  192.) 

d.  Monosilicitte  of  Mag/icsiit. — «.  Ankt/drous. — 1.  A  niixtore  of  one 
ibtom  uf  inagDcsia  witb  ooe  atom  of  silica  exiio^od  for  a  couple  of  hours 

the  boat  of  a  powerful  wind-furnaco,  yields  a  nearly  whito  enamel,  of 
■pearly  luatro  and  higlily  crviitalltiio.  (Sefetrom.) 

2.  Tlie  Ashretos  of  KoriJc,  cxaniiru'd  by  L.t|ipp  (P*>y^'  35,  486),  anil 
Tliomsou'd  bisilicate  of  ma^neijia  appear  to  have  this  composition. 

Lapiw.  Tbomton. 

MgO ™ „    20      ....      39-22        ....        31-36        ....        3fi-52 

SK»> 31       ....       60-78         ....         58-48         ....         5664 

CiO ....  ....  0-04 

FcO  ....  .„.  B-22  Fte«0"        2-46 

MnO,  CO,  APO>,  PO*   ..-  ....  ....  0-88  AFO"        607 

MgO,  SiO*   51       ....     100-00         ...       100-00         ....       101 -GS 

ff.  UydrtUed. — 1.  Picrotmine. — CryBlallino  syfltcm.  the  riglit  pris- 
matic; not  fountl  in  cryt-lals,  but  correspond iitg  in  itu  cleav.age-plane«  to 
Fiy.  74;  cleavage  di^tiact  pamllol  to  m;  less  distinct  parallel  to  t,  u  and  i ; 
«  :  1  =  1 17^  49';  xC  :  u  =■  53^  8'.  Tho  clearage-surfaces  parallel  to  m  are 
of  a  pearly  lustre,  the  others  glassy.  The  mineral  itself  i»  of  a  pale  greenish 
grey  colour,  und  tmnsparent  at  the  edges;  somewhat  softer  than  calc- 
6par;  specific  gravity  2QQ.  (Haidinger).  When  ignited  it  evolves  water, 
Mconitng  black  at  first,  but  subsequently  white.  Picrosmine  does  not  fuse 
before  the  blowpipe,  hot  incronsoa  in  density.  It  dissolves  in  iwrax, 
and  also  in  microc-osmic  salt,  lenving,  however,  a  skeleton  of  silica  in 
the  latter  case;  with  carbonate  of  sotti,  it  yields  a  turbid,  eemi-funed  mass; 
when  it  is  ignittid  with  a  6i>lucion  of  c/>balt,  a  rod  colour  is  produced. 
(Magnus,  Pogg.  6,  53.) 

Mft^us. 
Pierofnint. 

2MkO 40     ....       36-04     ....       3.1-35 

2SiO«  62     ....       55-85     ....       54-89 

HO «...........„„ 9     ....         811     ..,.         7-30 

HaO    „..  ....         0-42 

AW „ ....         1-40 

APO» „ ....        0-79 

2MgO,SiO='-*-Aq Hi     ....     10000     ....       98  15 
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TALC,  STEATITE. 
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RO  roprescnti!  the  sum  of  tlie  oxygen  in  the  tnagnesn,  the  ferrous  and 
nianguiiouB  oxided,  and  the  lime.  From  this  it  must  be  evident  that 
the  two  analyses  cannot  I)e  broujrht  ondcr  one  furmuJa  by  the  ordinary 
method  of  calciilftiion;  but  if  wc  reckon  the  alumina  aa  an  ele*^tr«-nft'^'a- 
tive  element  together  with  the  silica,  and  tho  water  aa  an  cloctro-pot-itiiro 
eWmcnt  with  the  iiiiiijneyiji.  &c.  in  the  isoraerio  proportions  of  3AI'0^  ^ 
38iO>(:=  3SiO'),  nod  3H0  =  IM^O  {eid,  1.,  93),  th«  following  rMulta 
ftn  obtaiDed : 

KO".  RO. 

1 t9-43        UT& 

2.  87*78        UM 

or  nearly  2  : 1,  from  which  the  formuhL  3R0. 3SiO*  (or  HO,  SiO')  may 
be  deduced.  ^ 

e.  Fivffouriha  SilicaU  of  MaffTtfsia.-^—Tale  ocoun  in  rhomkio  and  sbt- 
sldttd  tabular  eryel».U;  ii'  :  m  =  120^  nearly;  elonra^o  distinct,  pamllel  to 
tb«liajo;  spceitio  gravity  —  2  6.'>  to  2-i4;  softer  than  xypMum;  unctuous 
tu  the  tuui'h;  of  u  pearly  luiilre  at  the  fractured  snrfarea;  transluoent. 
Splilij  up  into  lamtnte  before  the  blowpipe,  and  hanlczie  withont  fusing, 
with  niicrocosmio  eaU  it  yteUU  a  turbid  ^aw,  togeihn  with  au  insoluble 
skeleton  of  iilicu.  With  n  Bmall  quantity  of  carhonata  of  soda  it  fonni  m 
semifubed  sla^,  but  with  a  larger  pro{K>rliun,  a  transparent  glaM.  SelatioB 
of  uobolt  imparts  a  pale  fle«<U-colour  to  it.  Neither  before  nor  after  iiimi- 
tion  is  it  aeted  on,  to  any  visible  extent,  by  hydrochloric  acid  or  oil  of 
Titriol. 
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Tliifl  mineral  may  be  regarded  na  2(M^O,SiO')  +  (2.MgO,3SiO  ).— 

is  talc  from  Grciner; — h  from  Prou^^siansk  in  Siberia; — c  i«  luiiiinnr  talo 

om  Gotthard;  the  protoxide  of  iron  in  a  and  6  i^  alijo  mixe<l  with  oxide 

r  titanium;  d  is  from  a  specimen  of  Chinese  sculptiii-c,  of  specific  gravity 

•747,  and  harinff  a  dull,  uneven,  splintered  fratturc;  pnio  red.  translu- 

,  becoming:  black  before  the  blowitipe  at  first,  hut  nfterwaribi  while 

_  _  hard,  and  fusinL'  slightly  at  the  edges.     It  dissolrcs  slowly  in  borax, 

formhiff  a  clear  bend,  and  with  difficnity  in  pliORphate  of  suda,  leaving  an 

jis<.>luble  flketeton  of  »ilica;  with  earboDflte  of  «o<la  it  ewefb  up  and  forms 

Bu  upatjue  filaj;.     Tliitf  substance  is  powerfully  attacked  both  by  hydro- 

chlorie  and  sulphuric  acid,  but  the  decomposition  is  incomplete  [by  this 

ehnractor  it  is  distinguiBhed  fr(»m  oriliiiary  Ulc].  (Wackenroder.) 

/.  Four-tkti-ii*  iSUic'itefif  Afnijnftia. — Sttatilt. — Dense;  of  uneven,  s{)]ia- 
tere«l  fracture;  specific  gravity  2(J;  soft  and  unctuuiix  to  the  touch; 
■lightly  traotjlucent.  Befnro  tliu  blewpipe,  it  fuses  at  the  edges  to  a  white 
Guamel;  when  ignited  with  solution  of  cobalt,  it  asstunes  a  polo  red  colour. 
JSot  decom|>o«od  by  acida. 


I 
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«.  c  ^ 

SmgO M          SMI        33-42        3r23  n-TQ  M-30 

4»0^ .     U4           %7-S»        M-i3         66'7«  M-Sl  <3-13 

KO 

IM>    tan.          S^l  £•«  ^t7 

AM^  

BO  

194      i9o-m     m-m      9»-m       w-m      w-t* 

ll^,SiO'  +  2Mg0.3SiO'.^f  kSMstitQ  tnm  Ckiam^—b  froa  XmI 
Ctan^oiw— c  £raai  ScotUnH,— rf  &ob  Sala. 

y.  Stmmintin^e  tf  Moftmrn. — &  .iHlyirirMM. — A  mtxtara  of  3  lUM 
flf  aagMm  whk  3  ■low  of  tiliea  jieU*,  after  two  hi>cu»'  cxpo*«t*  to  A* 
liemt  ^s  powerful  Uait-farMoe.  aa  eoaoM)  eimiUr  to  th^t  oMabed  ^'A 
eqtuU  nnmben  of  iloi  (HI.,  387%  exoeptmg  that  it  \a  anon  ctTmflH 
and  doe*  not  foae  so  eoaipl«l«ljr.  ^eftatfon.) 

3.  HydraXed. — .Vrtrridlaum. — Amorpbooa;  porMM;  «peciS«  gnvi^ 
from  1-3  to  1*6;  fracture,  eartby;  soft,  teaaetoa;  and  opaque,  ll  vtvim 
water  on  ignition:  vhnnk^  up  before  the  blowpipe  aad  bocoow  hvi 
foain^  at  the  edges  to  a  wlute  enaiaeL  Wh«n  ijpiited  vith  eafaaU  Mb- 
tioo.  It  Muowi  a  pale-red  ooloar.  Tbe  nineial  U  daeompoaod  bj  ki^ 
eUorie  acid  with  separation  of  ailica  in  Tt9cxl  flake*.  Aeeorfiif  H 
Duberciner  {J.  pr.  Chem.  17,  157),  meerecbaam  deprired,  Inr  rery  p^ 
heating,  uf  iu  water  of  hydration,  gires  oat  a  oonmderabie  i|nuililT«f 
heat  when  dipped  for  a  short  time  into  cold  water;  and  noreuTer,  nftdlf 
abrarbs  from  tbe  ur  the  water  wlucb  it  baa  loot;  but  not  after  ttn| 
tuition. 

According  to  the  eame  aatburitr,  artificial  neeraebaiun  ia  oUaimI  V 
a  light,  gtrongly  coherent  mass,  yielding  to  the  knife,  br  pracipltatilK  t 
very  dilute  »)lutioQ  of  sulphate  of  ma^oiia  with  aesgnJaiUcato  of  pelaftt 
washing'  tbe  paaty  precipiute  for  a  oonsiderabla  tin^  and  dxyioj  il  a 
the  air. 

LychtMin.  Bertbier.  T^aA 

Mftrtfkattm.                a.  A.  r.  rf.  «. 

Sll^ ».     40            26-49  2;-aO  2'^  £3-8  S4-O  Z3-A 

SSiO* 93           61*59  «0  87  £0  &3-8  &40  W7% 

aHO  18           11-92  11-29  ZS  20i>  20il  IKI 

F«>o» „  I     (,.(,9  r  MO  i-> 

AfO* „. f      °°^ 1        1-2  1-4  ytt 

151         100-00  100-05  ioO  W^8  99*  4  xiH 

2MgO,  3SiO'  +  2Aq.— a  and  h  are  sj^eciroens  of  mc«reebaam  fiwa 
Levant, — c  from  Cabanas, — d  from  Couloniicrs, — «  ie  Tfaomoon'i 
site.     The  analyses  bXo  e  give  4  instead  of  2  atonu  of  wat«r;  _ 

alito  found  4  atoms.    LychnoM  had  previously  freed  tbo  uiceroohaoin  _ 
tncchanicnliy  combined  water  by  drying  it  in  racao  over  oil  of  ritnid. 

B.  Fluortok  or  Silicicm  and  Maonesium. — A  aolntiun  of  nufKii 
in  hydroBuosilicic  aci<l  yiehU  on  evaiK>ration  a  tnmsparont,  velloru^ 
gummy  moss,  easily  soIudIo  in  water.  (Dericlius.) 

Calmlxtian. 
M(  .,« „....       12-0       ...        11-44 

K    „ „       15-0      «,.       Ifl-OS 

ay  ^ ^„ M-i     ....     07SI 

Ml?.  8lf«  ,„..„      830       ....     lOft-OoT 
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C.  SiLiCATR  OP  Mactnesia  witti  FnioniDE  OF  Maoxesiom.' — Chon- 
drodite. — Cry-staUinc  system,  tbe  obH«:jue  prisraatio.  Fi<f.  85,  wttltuut  tho 
i  an(l/-face«;  i  :  the  edge  between  w'  and  u  =  112^  12';  u'  :  w  =  147"  48'; 
m:t—  lOr  31/;  «  :  «  ^  157^;  x  -.v}  qtu—  Ifll''  44';  (  :  w'  =  lOfi'6'j 
cleavage  parallel  to  t.  and  less  distinct  parallel  to  m  anil  t.  (Uauy.) 
S|«cifiii  gravity  from  312  to  3'19;  harder  than  fcUpar.  Wlion  strongly 
heated  in  tho  Ijlowpipe-flame,  it  erolves  liydrulluuric  acid  and  fusc^i  at  the 

^^dges.  With  raicrocoBmic  salt  it  yields  hydrofluoric  acid  and  an  insoluble 
1;eleton  of  ailica;  with  borax,  a  cloar  glasB  after  a  long  time;  but  by 

^Iterrupted  blowing  or /amtiiy,  the  glass  Loconies  opaque  and  crystalline. 
"With  a  small  proportion  of  carbonate  of  soda,  a  difficultly  fusible,  greyish 
slag  \9  obtained;  but  ivith  a  larger  quantity,  a  btititered  infusible  \\\\\in.  It 
ftcqut^.^s  u  slight  red  tinge  when  ignited  with  solution  of  cobalt,  provided 
the  quantity  of  iron  present  is  not  too  great.  Oil  of  vitriol  decoinposea  it 
eoinpletely,  with  evolution  of  gaacous  Huorido  of  BiUcinm.  Jt  dissolves  in 
'  ^drocLluric  aoid,  with  iiepanition  of  gelatiuoua  silica. 


Rnmmebbcrg'. 


Thomson. 


ChondrodiUt 

IrO „.  1600     ....     60-68 

5SiO»  93-0     ....     35-27 

F  — 0 10-7     ....       405 
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Probably  arranged  as:  3(2MgO,SiO') +(MgO,  MgF.)— A  portion  of 

be  niagnet4ia  is  replaced  by  protoxide  of  iron; — a  is  yellow  Chondrodito 

from  North  America; — 6,  a  yellow  specimen  from  Pargaa; — c,  a  grey 
variety  from  Pargaa;^-</,  a  reddish  yellow  variety  from  Eden  near  New 
York. 

D.  Silicate  OP  Magnesia  and  Lime. — a.  Bihasic. — a.  Many  furnace- 
slags  having  the  crystalline  form  of  olivine,  contain  one  atom  of  silicio 
acid  to  2  atoms  of  niagnesia  and  lime.  (Mitttcherlich,  Ann.  Ckim,  Pkys. 
S4,  3-5.'i.)  A  mixture  of  one  atom  of  lime,  one  atom  of  magnesia,  and 
one  atom  of  silic:!.  exposed  for  two  hours  to  the  heat  of  a  forge,  yields  a 
thoroughly  fu:icd,  palo  bluish-green  glass,  with  a  granulated  fracture. 
(SefstrUni.) — Lime,  maffoesia,  and  silica  in  equal  parts  fu«e  to  a  greenish 
ehu>s,  which  emit*  sparks  when  struck  with  steel.  If  the  proportion  of 
lime  Ih'  iucreafled.  the  fusibility  reniaius  nearly  the  same;  with  a  larger 
proporiiun  of  bilica,  it  is  less;  and  excess  of  uiaj^e«ia  renders  the  mixture 
infusible.   (Acbard.) 

(i.  liatrachiU. — Fusible  before  tho  blowpipe;  with  niicrocosmic  salt  it 


yields  a  skeleton  of  »ilica; 
berg, /^y.  51,  44tf.) 


it  IN  but  feebly  acted  on  by  acids.  (Kammela- 


2C*0 

aMgO 

PeO 

2Si02 62 

HO _ 


BatrQchitt. 
&0         ....        3&-44 
40         ....         25-32 


39-24 


Rammelsberg. 
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2G;iO,  SiO'  +  2MgO,  SiO'.    A  portion  of  magnesia  is  replaced  by  proi- 

tide  of  iron. 


VOL.   III. 


'i.\i 


suciru. 
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ii  «tt4  S  «lon«  of  •ilioa,  cvvatrtM^I 

a*!  •  aCoMa  of  aUica,  ami  tb»  ■■■  «f  | 

ia  tke  farm  «f  Bu^tc.     Tike  finli 

an.  CftM.  Af.  S4,  3Te.)— Id  lU  onW^ 
fed  vith  «  ftmtr-aif  bbd.  NH^gfndf/fi] 
[trtilml  trjHa^  of  ao^ie. — SebMa  cxv«rfK 
*  »  the  beat  of  a  |iow«iTid  vii 


JfMfoCtblM  to 
I  tte  aaagxgJ  lanlta  ia  well  fiued  mmam 
rOTsUBiaeiB  sooic  parts;  CaO.SKT- 
IB  SMW  paftsj   «(CaO»6tO^  +  K, 

1  fnrton'. 
ojitaai,  tbe  oblique  priflmatS&    /^.  ll«4l 
te  ^Aap;  IV-  ^^   ^"^  '^  ■aranwna  oUier   rnrm*;  i  :  '  x  IPfl 
«:•=  IST;  mz^^terif;  t :  a  ar  «'  s  13S*  Al;  «:•«■** 
Ur  r;  donga  pallet  to  ■  aad  a*,   and  leaa   dUinft  fanU* 
S^pectfe  gnvilT  from  3*S  to  3-3;  barUa 
Fast  with  ranoaa  degraos  of  facility  aoooi^iBV 
--^n  jiekb  aealoaxteai,  mlmoat  tian^antljK 

iaaolres  mOfi 
.  skeleiuo  tim 


mmAt,(Bmj.)     I 

iia  aiMfaailMa.    !>m_ 

fciiHiBiM  BBnilf,  a'darfc'coloarad  ^taiB.  Aagite  diaaolr 
Uax,  Wt  vMk  iiScite  ia  ■irrnrwBniic  ah,  fonniog  a  skd 
II  ii  amwiy  cMcfcid  *f  kjdrockkirict  add. 
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1b  tka  IblUviaf  tpccnaena  of  aopte^  tbe  magnaata  U  rtpUee^  m0- 
tiaiai  ^ai  kal4  aad  aMDelimoi  alnuu  wholly,  bjr  protoxide  of  iHa. 
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a  U  Malacollte  from  nalecarlia. — b,  Hedenbergite  from  Tanaborg. — 
c,  reddish  Lrowii  MalncuUte  from  Uagorij. 

Aluminotis  Auffitf^ — The  nlumitia  probably  exiab  in  the  mineral  as  a 
garnet-tompound  (8MgO,  APO^  ySiO^  for  example),  iiiiicU  with  tho 
aa^it«* 

KadernatKb. 


«. 

i. 

e. 
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The  composition  is  therefore  about  (0CaO,  8MgO,  FcO,  10SiO')  + 
(SMgO,  APO",  3SiO'),  that  i»  to  say,  Satomsof  aapite  to  I  atom  of  garnet. 
tt  is  orjinary  Au;.'ite  frum  tlio  Bbonej  6,  from  Vesiivjus;  r,  from  Etuftj 
d,  from  Fassa.  The  composition  of  the  latter,  which  is  rirher  in  prutoiide 
of  iron  and  poorer  in  alumina,  maybe  expressed  by  the  following  formula: 
(9C«0,5M^,4FeO,l8.SiO»)  +  (3>lgO,Al*0*,3SiO');  that  ia  to  eay,  9 
atoms  of  augite  to  1  atom  of  garnet. 

Di<tUa<jf  or  ffronsitg  also  contains  1  atom  of  silica  to  each  atom  of  base, 
cOQstsling  of  lime,  magnesia,  protoxide  of  manganuee,  and  protoxide  of 
Iroii,  in  variable  proportions;  moreover,  there  is  generally  present 
from  1  to  4  per  cent,  of  ainminn,  and  |  to  4  per  cent  of  water.  These 
lafit-menLioned  ingrcdieota  appear  to  exist,  Bometimca  in  the  form  of 
bydrated  ailicate  of  alumina  (AI'O*,  SSICH,  2Aq.),  sometimoa  in  the  form 
of  hydrate  of  alumina,  06  the  following  arrangement  of  the  calcutaliuna 
will  show : 

KdhlfT. 
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*  ^  The  following  tbwry  of  Boti^dorfT,  that  in  ulumioous  mgitM,  and  likewise 
In  ■inphiboUt«9,  Ac.  f pp.  405 — 108).  h  poftion  of  nilica  may  Terf  possibly  be  reptu-'cd  by 
elunuoa,  in  the  proportion  of  2Si(J'  :  SAl'tt*  (or  SiO*  =  .\K)*).  i*  conlirmed  Iit  Sfhwrer 
{Pogg.  "0,  546).  The  tbeory  is  principally  bai*d  npoo  lb*  fart,  lli»t  by  iddiniE  two-thirda 
of  the  otyRcn  of  the  NtuininA  u>  thnt  of  tlte  «Kca  to  farm  the  (>l«.-tn)-D«gitiv«  elcmvat, 
and  comp»ring  it  with  the  oxygen  of  the  oli-ctro-poflri*e  elerocnl,  the  proportionii  ob- 
tained ut  Tcry  near  to  the  numbers  27-81  ■  IS-VO,  wbieh  oorrwpond  to  the  formula 
3R0.  ZSiO*.  This  analogy  mny  be  trared  by  the  analyses  through  a  jttat  many  «|>e<-in 
of  augitc,  besidei  DialUcp.  Paulite,  lod  Gcdrite  (a  inineral  discotered  by  iJufn-itoy  in 
tha  Pyrmcef,  and  resembling  Paalite  or  Hyperstheue)  In  the  c*te  of  Hornblende  and 
allied  minerals,  the  prwportiyns  «re  285  :  VA,  or  by  calrulotion,  Sfl'S  :  12-7,  which  cor- 
responds to  the  formula  RO.  i-iO*  +  3R0.  2SiO*.  The  objerlion  lo  t\m  theory  lies  in 
the  fart  that  talc,  the  formula  of  wliub  in  SRO.  2SiO*.  cryitaliiiea  in  rhombic  prisoui, 
while  ipioelle,  with  the  formula  RO,  Al^O'  or  3RO,  SAI-O*.  forais  regular  uctobedrons. 
Schcerer.  ia  remarking  on  this  taet.  dmtea  that  it  is  inconsistent  with  the  above  view^ 
hot  doe«  not  state  the  gronods  on  which  his  oonclumoa  il  hueii.  ^ 
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a,  is  Diallngc  from  tbo  Oabbro  of  Baste;  b,  from  tbo  Chibbro  of  Prato^  ( 
near  Florence;  c,  from  tbe  basalt  of  Stempel,  near  Marburg;  rf,  from  tirt 
Sceifelil   A!|»  ill  the  Tyrol.     Tbo  approrimate  formula  for  a  and  &  ii: 
30{CaO,  MgO,  FeO)30SiO'  +  AP0',  2SiO»  +  2Aq.;  in  that  for  c  an<l  d,  ak- 
ntioaaud  water  are  not  taken  into  account,    Diallage  from  tbo  Eupbotida 
of  CofiiicaapiJ^ArK,  according  to  Buulnnger's  analyais,  to  oonaist  of  5(CaO, ' 
MgO,  MnO,  FcO),5SiO'  +  MgO,  AlK)',2Aq,;  that  is  to  aay,   a  miitawj 
of  5  atoms  of  aoj^ite  and  1  atom  of  a  variety  of  spioolle  oontaining  If 
atoms  of  water. 

UypevBthenc  or  Paulite  has  likewise  a  composition  corre^ndiag^  tfti 
ttiat  of  au^'ite. 

7  A  iiiint^ra]  closely  related  to  Bronzite,  and  coataining  vuuiliaiiij 
has  been  cxnmincd  by  Schaf  haatl,  and  named  Vanadic  BrontiU, 
found  at  Bmcco  in  the  steatite  formation  on  the  coast  of  Creovt^d 
ocrurd  in  tolerably  large  laniinn*,  wilh  one  very  distinctf  and  twol 
deBned  clearago  planes.     Its  fracture  is  somewhut  curved  and  brokvnj ' 
it  has  a  uiother-of-pcarl  luetre;  ia  tranElaccnt  in  thin  phbtett,  and  of  i 
CTeeuish  grey  colour.    Somewhat  less  hard  than  felspar,  and  comIv  brokrn. 
When  treated  with  dilute  hydrochlorio  acid,  it  acijuireii  a  ligLt  appl<-i 
green  colour.     Sp.  ^.  :=  3'255.     When  exposed  to  the  blowpipe  wuat  \ 
in  thin  laniinie,  it  separates  lengthwise  into  threads,  and,  in  the  oour 
fiamc,  fuses  at  the  edges;  in  the  inner  flame,  it  emits  a  bright  light,  aid 
mclt«i  to  a  brown  bead.     With  borax,  on  plntiunm  wire,  it  ftues  to  t 
ghiBH  which  is  yellow  while  hot,  and  remain*!  yellow  on  cooling,  if  tokr»- 
bly  saturated;  in   tbe  inner  flame,  a  yellow  gbiss  is  jiro«lticed,  wkidi 
becomes  bluish  green  on  cooling,  and  again  changes  to  yellow  in  ihoiwtsr 
flame.     With  miorocosmic  salt,  in  the  outer  flame,  silica  in  separated 
and  a  yellow  glaMi  obt^iincd,  the  colour  of  which  disapiwors  as  it  oooU;  a 
similar  result  ia  obtained  in  the  inner  flaiue,  excepting  thai  ilw  j^Hi 
sometimes  becomes  greenish  on  cooling. 


Srhnflijiritl 


CaO 
MfO 
PeO 

VpO  « 
NiO  ... 

ao* .... 
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HO    .-. 


tttv".  ■tf*»".**i.M 


VanaJic  Broiuitt. 
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I4>12 
3-23  1 
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3-7a  J 
^y-'iO 
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1-77 

U9  ?0 


PeO.... 


Ordimmrf  ttroniiit, 
18-28 
15-6ft 

8-23 

61-34 
4-39 

an 

100^ 


The  formula  of  Vanadic  Bronzite  is  not  giroD  by  Schafhautl;  but  if 
'  is  Ailoptcd  instead  o(  SiO\  it  wilt  closely  rcsemole  that  of  urdintry     . 
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Bronzitf,  in  which  part  of  the  protoxide  of  iron  U  replaced  by  oxido  of 
-  Dadiuiii  and  soda.  {Ann.  Pharm.  51,  254.)  T 

c.  Six'Jifiht  SilicrUe  of  Maemesia  and  Lime. — Horiiblendf,  Ampkihole. 

^lyEtalliiie    srystem,   the   oMique    priaiiiatic.      Primary   form,    Fig.   SI, 

Ogethcr  with  other  foniis,  cej'ecinlly  with  the  faces  m,  (,  a,  A,/;  »  :  u'  or 

I  =  lOG^  S^;  t  :  fn  (or  the  edge  between  n^  and  u)  ^  104"  57'j  «  :  «  = 

D5*n';  A  :  <  =  105^  U';  u^  :u-  124^  34'j  u  :  m  =  152-^  17';  «  :  i 

117^  49'.     Cleavaj^e  dietinct  parallel  to  w'  and  v;  Icsa  distJDct  parallel 

in  aod  t,  (Hauy.)      }Iardness  between  apatite  and  felspar.      Swulla 

I  when  heated,  and  fuses  with  various  degrees  of  facility  (tlie  m<iro  niag- 

fiia  there  xa  present,  the  higher  is  the  tempcrattire  req^iured),  fomiin?  a 

nlourlci^,  or  if  it  contains  iron,  a  calonred  glass.     It  eoinetiine^  resists 

06  action  of  hydrochloric  and  sulphuric  acids;  at  other  times,  when  iron 

Ts  present,  it  is  eligUtly  decomposed  hy  them. 

I  It  may  in  general  he  regurded  as  .3(140,810")  +  2MO,3SiO'.  The 
pohol  MO  denotcij  a  mixture  in  variable  proportions  of  lime,  nia^c^ia, 
kvtoxide  of  iron,  and  protoxide  of  manganese.  Fluoride  of  calcium  also 
I  generally  present  in  small  aud  variable  quantities,  and  therefore  most 
robahly  in  a  &tatc  of  mechanical  mixture.  Many  varieties  of  horn- 
leode  likewise  contain  alumina,  probably  in  the  form  of  MgO,  Al'O', 
FeO,  Al'O',  or  a  mixture  of  the  two;  iu  short,  mixed  in  variable 
oportioDs  with  the  hornblende,  fn  the  form  of  a  compound  analogous  to 
_  inelle  or  zeilanito.  At  all  evcnt^^  when  the  ijuantitics  of  the  difn-reiii 
jlbsiances  found  by  anaty&is  are  divided  by  their  atomic  weight,  so  as  to 
l)tain  the  atomic  ntimbent  [(!.,  .52)  and  from  the  atomic  numberii  of  the 
ronger  ba^cs  (CaO,  MgO,  MnO,  FeO)  a  cjuantity  equal  to  the  atomic 
nmber  of  the  hypothetical ly  anhydrous  fluoric  acid  and  of  the  alumina 
I  deducted,  the  rcmaiiiing  atomic  number  of  the  stronger  bu£C«  is  to  that 
'  the  silicic  acid,  fur  the  mosl  part,  ain  S  :  (t. 

a.    TrtmoHUf  GrammatUe.      Speciiio  gravity  =  2*93;   awcllfl  up  on 
Kpo^nre  to  heat,  and  fuses  with  ditCculty  to  a  colonrlees  glass. 

0.  Acty^iolUe.  {Slrahhtein.)    Specific  gravity  ^  303.    Coloured  green 
'  chromium  and  iron. 
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Bonadorff. 

At. 

CoMman  Homblendt. 

c. 

c«o 
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...       2 
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...       3 
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51-4 

13-24 
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a  is  the  so-called  Grammatite  from  Acre; — ft,  Hornblende  from 
Pargas;— e.  Hornblende  from  Nordmark; — d^  Uralite  from  the  Baltic  Sen; 
«,  Hornblende  from  Lindbo. — In  a,  the  number  of  atoms  of  the  stronger 
bases  amoants  to  5  +  12  +  1  =  18;  that  of  the  alumina  and  hjdrofluorie 
acid  to  3  +  1  =  4;  and  if  4  atoms  of  the  bases  are  in  combination  with 
these,  there  remain  18—4  ■=■  14;  these  14  atoms  of  base  are  to  the  16*2 
atoms  of  silicic  acid  in  the  proportion  of  5  : 6.  Similarly,  with  the  other 
calculations. 

Ordinary  A^atos,  Amiantk,  Wood-atht^oi,  Ptir\/ied  Corh,  Bytulita, 
Jto.  consist  of  tremolite,  actynolite,  anthophyllite,  or  common  faomblenda 
in  a  rerj  fiue,  fibrous  state. 


Boiudorff. 
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a  is  Asbestos  from  the  Tarentaise; — ft^  Asbestos  &om  Komk,  rery  diffi- 
cult of  fusion; — c,  Asbestos  from  Tsohussowaja  in  the  UraL    a  resembles 
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SiLIOinU  AND   YTTBrCTM. 

A.  Silicate  of  Yttria. — Gadolinits,  or  TtteriU. — ^Amorphona;  ape- 
cific  gravitj  4*0  to  4*35.  Harder  than  felepor.  Black,  paasing  into  a 
greenish  or  brownuh  colour;  translucent  at  the  edges;  greyish  green 
when  in  a  state  of  powder. 

a.  Trinlicate — 3Y0,  S\0\— Splintery  Gadolinite.—Ol  a  splintery 
fracture.  When  heated,  it  sometimes^  though  rarely,  emits  a  &int  light; . 
the  principal  varieties  evolve  a  small  portion  of  water,  and  swell  up  to  a 
cauliflower-like  mass.  In  borax  it  dissolves  readily;  but  in  microcosmic 
salt  with  great  difficulty  and  not  completely:  the  glass  has  a  green  colour, 
arising  from  the  presence  of  protoxide  of  iron.  With  a  small  quantity 
of  carbonate  of  soda,  it  forms  a  fused  globule;  but  with  a  larger  propor- 
tion, a  reddish  brown,  semi-vitrefied  slag.  The  gadolinite  of  Kararfvet, 
vhen  heated,  yields  but  a  small  quantity  of  water;  becomes  white  without 
welling  up,  and  fuses  to  a  grey  or  reddish-coloured,  turbid  glass;  it  dis- 
solves readily  in  borax,  forming  a  glass  which  is  slightly  coloured  by  iron, 
and,  when  saturated  with  gadolinite,  appears  turbid  and  crystallizes  on 
cooling  to  a  grey  mass.  Microcosmic  «Jt  dissolves  it,  with  separation  of 
a  skeleton  of  silica,  forming  a  nearly  colourless  glass,  which  becomes 
opalescent  as  it  cools  :  the  mineral  fuses  with  difficulty  in  carbonate  of 
aoda,  forming  a  greyish  red  slag.  (Berzelins.) — Splintery  gadolinite  dis- 
solves in  hydrochloric  acid  with  separation  of  gelatinous  silica,  but  not 
iiiter  ignition. 


Scheenir. 

At 

Sjflintety  Gadolinite. 
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o,  is  Gadolinite  from  Hitteron; — 6,  from  Finbo; — c,  from  Broddbo; — 
d,  from  Kararfvet; — The  calculation  is  made  from  a;  in  the  other 
analyses,  the  oxide  of  lanthanum,  a  base  unknown  at  the  time  when  they 
were  made,  was  not  taken  into  account.  In  all  varieties  of  gadolinite,  a 
portion  of  the  yttria  is  replaced  by  several  other  bases. 

6.  Dinlicate.of  Yttria, —  Vitreous  Gadolinite. — Of  conchoidal  fracture. 
When  gradiuUly  heated,  it  emits  a  bright  phosphorescent  light  (I.,  107)  of 
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a  greyish  gr«eD  iMloar;  at  tlic  snme  time  it  increaseE  alightly  in  denatty, 
and  swells  up  n  little;  before  the  bjovpipe  it  turns  blkck  at  the  edge*, 
but  doea  not  fuao.  Its  behaviour  witli  borax,  microcosmic  salt,  rarbonatS 
of  soda,  and  hydrocblorio  acid,  is  similar  to  ibat  of  a. 
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B.  FLnoHiDB  np  SiticirM  akd  YrrRirM. — Insoluble  in  pare  watfiTi 
but  dissolred  by  vator  containing  hydrochloric  acid;  on  the  eTaporalioil 
of  the  liquid,  it  separates  a^ain* 


SiLICinU   AKD   OLDCIKim. 


A.  SixiCATE  OP  Qlucina. — Phf-nakiu. — Priraarv  fomi,  a  tninealai 
rbonibohcdron,  Fig.  141;  ordinary  form,  >V^.  \i^,  with  the  lateral  «d^ 
and  lateral  soliti  angles  replaced  by  secondary  faces;  r* :  H  ^  115'  35' 
(116"  40'  Boirich);  r'  :  r»  or  r*  r^  fl3^  35';  r  :  p  =  147'  42^.  CleaT- 
age  pnrallcl  to  the  faces  which  replace  thn  lateral  edges  (or  tu  the  iufm 
of  the  six-sided  prism.)  The  mineral  \s  harder  than  quartz,  bat  sofler 
tlian  topaz;  ha^  the  fracture  of  quartx;  specific  gravity  ^  2-969  (.t-0 
Bcirich.)  Traneparcut  and  colourleas,  with  a  glassy  lustre,  and  oftea 
yellowish.  Infusihlu  before  the  blowpipe.  Disttolvea  tu  borax,  fonninr  a 
clear  glass,  from  which,  when  sniurated,  upaque  flakes  are  M!para(od  by 
flaming;  in  microcosmic  &aU,  it  disaolves  very  elowly  (leaving  at  the  mno 
time  a  skeleton  of  silica)  and  forms  a  bead  which,  if  eaturutcd,  becomes 
enamel-tihe  on  coolini;.  With  carlKjnate  of  soda,  in  any  pru|H)rtionji,  it 
does  not  give  a  clear  glass  but  only  a  whiLo  enamel. 

Ignited  with  solutiuu  of  cobalt,  it  assumes  a  dirty  bluish  colour; 
(NoMenskiold,  Pogg.  31,  67-) 
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B.  Fluoride  of  Silictum  anu  GLCciicrM. — Thn  aqoaon  tolilioii 
yialda  on  c>raporation  a  clear  «yrupv  liquid,  which  (inally  beooMn  opMU 
anil  white;  if  tho  mlt  wiis  dissolved  in  an  excess  of  aoid,  it  remains,  aiW 
tho  Tobtilisation  af  the  luttsr,  in  hard,  white  maases,  rceetnhling  porvcUio. 
The  salt  haa  a  rough  taste  withuot  nny  degree  of  swoetaeaa,  Wkea 
heated  till  deooinpusilioa  commcbccs,  it  swelhi  up  slightly,  ll  diarolva 
ivadily  in  wat«r.  (.neriQlias.) 
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C,  Silicate  oi>  Oluoiha  akd  LraiK. — Lettcophane  is  a  compound 
this  double  salt  with  flaitrido  of  sodium.  Clearago  parallel  to 
bo  faocs  of  a  rhombic  priaiii;  speciGc  gravity  =  2074;  pale  green  or 

(fellow,  with  a  claesy  lustre.  Fuses  before  tbc  blowpipe  to  a  truns- 
ftreot,  violet-colourtd  bead,  which  becomes  opaque  by  flaming.  It 
issolvea  easily  and  in  large  quantity  in  borax,  yielding  an  ametbyst- 
olonred  glasti,— in  microcosmic  sntt,  with  cvojulioii  of  gaseous  fluoride  of 

liliciiini  and  aepanition  of  an  insoluble  skeleton  of  silica; — with  oarbu* 

Bate  of  aod3,  it  yields  n  turbid  bead  which  docs  not  sink  into  the  charcoal. 

(Erdmann,  JahreAcrickty  21,  2^168.) 
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3(CaO,  SiO)  +  300, 2SiO>  +  N»F. 


StLICIDH  AND    ALUHINnSf. 


A.  SittOATBOP  ALnuiNA. — a.  Ditiiieate  of  Alumina. — Bydrattd. — 
a.  Coliyrii€.—\ery  soft,  earthy,  and  uneluous  tu  the  touch,  adhering 
strongly  to  the  tongue.  In  water  it  becomes  tranejMirent,  and  crumblea 
to  pieces;  it  dissolves  in  acids,  and  the  solution  yields  a  jelly  on  evapora- 
tion.—tf.  Opaliiu  Allopkaiie. — Specific  gravity,  1  985  to  2-015;  with 
conchoidal  fracture  and  glassy  lustro ;  colour,  greenish  white.  When 
heated  it  evolves  water  with  alight  decrepitation;  swells  up  before  the 
blowpipe  without  fusing;  with  microcosmic  salt  it  forms  a  transjiareut 
bead.  It  dissolves  in  warm  dilute  hydrocblorio  acid  with  separation  of 
geUtinoos  silica.  (SchrQtter.) 

Kl^iroth.   Berthicr.      Sclkr^tterii 

CoUtfrile.  a,  b.  e. 

2A1'0» 102-8           45-91  ....  45  ....  44*5  „.     4G-30 

SiO' „ - 510           13-85  ...  14  ....  150  ...     11-95 

lOHO 90-0           40*21  ....  42  ....  405  ....     35-85 

CtO,  116;  CoO,  0-25;  PO",)  ... 

2-80  {  S0»,  0-G3:  toUl       J  ""  ""  -"       *  •* 

2APO*.  SiO'VlOA^. SM-8        lOOOO     .      101     ...  1000    ....     g8-94~ 

a  is  Collyrite  from  Sehemnitz;— i,  from  Esqnorre; — c,  is  Opalino 
Allophane  from  Stcicrmark. 

b.  Two-ikirdi  SUicaU  of  Alumina. — This  is  probably  the  compoeitloa 
of  StaurolUe,  excepting  that  about  one-lliird  of  the  alumina  is  replaced  by 
sequtoxidu  of  iron.  This  mineral  belongs  to  the  right  prismatic  syctcm  of 
cryfltalliKation.  Fig.  61,  fiS,  without  the  i-face,  and  Fiy.  70;  p  :  u  ■=. 
HZ";  v>  :  «  =  nr  30';  u  :  <  =  US'  15';  «  :  y  =  137"  37';  ;>  :  y  = 
125*  16'.  Cleavage  parallel  to  p,  w,  and  (.  (Hauy.)  The  crystals  fre- 
quently intersect  each  other  in  the  fvhape  of  a  cross  at  angles  of  90"  or 
120".  Sjiccidc  cravity,  from  3-5  to  3-8.  Harder  than  qnartt.  Tmns- 
luceut;  d!ark-rcd  or  brown.     When  in,  tfao  state  of  fino  powder,  it  fusea 
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before  the  blowpipe  to  a  black  slog  at  the  edgc$.  It  dieeolrefl  slowly  is 
I  borax,  formintr  a  clear,  dark-green  glaju;  when  redaced  to  powJer,  it  du- 
■  DolvcB  with  difficulty,  but  almost  eulirely  in  microcoemic  ealt,  yielding  a 
bead  which  u  transparent  and  greenish  yellow  while  hot,  but  beootnw 
colourless  and  opaque  on  cooling.  With  carbonate  of  soda,  it  cfierreeew 
and  yields  a  yellow  gUg.  (Bcrzeliiu.)  Hydrochloric  acid  does  not  act  od 
etaorolito;  fulphario  acid  decomposes  it  partially,  either  before  or  alter 
jgnition.  (Von  Kobell.) 


At. 

Stamroiiir. 

PeH)».... 

.'—•fff—wn-twttntfw                \ 
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17-6 

MiiO>... 
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200-0 

100-0 

KlAprotfa. 

Vauqnclm. 

E 

ksootai 

a.                         b. 
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1-00 
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52-25         ....         4100 
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44-00 

40*0 
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2700      ....      srao 

33-00 

,,^ 

46-0 
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OM 
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3-84 

98-00 


97'7S 


94-84 


9:-5 


a  IB  reddish  brown— &,  blackish  brown  StanroUto^  ^m  Gotthard; — 
c  and  </  are  from  Brittany.    With  eucli  iusde(|uato  results  of  analyBiKf  the 
i  calculation  given  mnit  be  regarded  as  merely  hypothetical. 

c.  Monotilkate  of  Alumina. — a.  Anhydrous.  Ai'O'jSiO'. — The  fol- 
lowing minerals  appear  to  possess  this  composition.  1.  AndalujtUe  and 
ChitutoHU. — Right  rhombic  prisma,  with  angles  of  91"  .15'  and  88"*  27'i 
cleavage  parallel  to  u,  m,  and  t.  Specific  gravity  of  Andalvstte,  iiroin  31t 
to  3*2;  of  Chiastoiite  from  2  94  to  309. — Hanler  than  ijaartz  (Chia»- 
tolilo  is  softer  than  felspar.)  Infusible.  Dissolves  with  difficulty  ia 
borax,  forming  a  clear  glass,  and  with  stilt  greater  difficulty  and  lea 
porfectly  in  microcoemic  salt.  Ignited  in  jH>wder  with  iwlation  qf_ 
cobalt,  It  nesDmes  a  blue  colour.     Insoluble  in  acids. 
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UVA         62-38 
:il-0        37*62 
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a  is  Andalusite  from  Hcrzogaa; — h,  from  Lisens; — e  Is  Chiastoiite 
from  Lancaster.     The  calculation  gives  more  alumina  than  the  analrMS; 

the  latter,  however,  lime,  FH>!tiiuioxide  of  iron,  and  sei^aioziwe  of 
Pnangaueso  are  found ;  and  [>art  of  the  silica  is  in  combination  with  them. 

2.  Cyanite, —  Crystalline  system,  the  doubly- ob]i({Uo  prismatic;  ^i^. 
121,  with  the  fitces  \v,  n,  and  others;  y  :  «  =  108  55';  j/  :  r  =  91"  38'; 
«  ;  i»  =  106^  6'.  Cleavage  parallel  to  »;  less  distinct,  jioraUol  to  w;  and 
§tiU  lees  distinct,  parallel  to  y.  (Hauy.)  Specific  grarity,  frora  3*54  to  3-67. 
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Ou  the  «-faces  hiirder,  on  tlie  u-faces  softer  tlian  felspar.  Transparent 
and  of  a  pearly  lustre  on  the  v  faces;  generally  blae.  Before  the  blow- 
pipe it  does  not  fuse  but  becomes  colourless;  it  dissolres  with  difficulty,  but 
neverthelees  completely,  in  borax,  forming  a  transparent  glass;  and  also  in 
phosphate  of  soda,  with  the  exception  of  a  blistered,  translucent  skeleton 
of  silica;  with  a  small  quantity  of  carbonate  of  soda,  it  fuses  imper- 
fectly to  a  ronaded,  blistered,  translncent  mass,  which,  in  the  outer  blow- 
pipe flame,  generally  assumes  a  rose  colour ;  when  strongly  ignited  with 
solDtion  of  cobalt,  it  becomes  dark  bine.  (Berzelius.)  Acids  do  not  attack 
cyanite. 

Rosales.  Arfredson. 
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a  and  6  are  ^anite  from  St.  Gotthard; — c,  from  Riiraas; — d,  from 
Zillerthal; — e  is  F^olUe  from  the  "East:—/,  SUlimanite. 

The  Taic-liikomarge  of  Rochlitz,  according  to  the  analysis  of  Kerstens 
{8ckw.  66,  16),  is  likewise  composed  of  KVO^,  SiO\ 

/S.  Hydrated  MonosilicaU  of  Alumina. — Soft,  amorphous  masses, 
which  give  up  water  when  heated,  but  do  not  fuse. — 1,  JUiloKhine.—' 
Specific  graTitr  =  2-031;  translucent  at  the  edges.  In  water  it  decre- 
pitates and  &Ub  to  pieces.  Dissolves  bnt  partially  in  hydrochloric  acid. 
(Kersten.) 

2.  The  so-called  Collyrite  of  Weissenfels;  unctuous  to  the  touch; 
adhering  strongly  to  the  lips;  opaque.  It  dissolves  in  hydrochloric  acid, 
the  whole  of  the  silica  being  separated  in  the  gelatinous  form.  (Kerstea.) 

3.  AUophane. — Specific  gravity,  1-76  to  1-89; — fracture,  flatly  con- 
choidal,  passing  into  the  plane.  Adheres  to  the  tongue.  Transparent; 
pale  greenish  blue  or  yellowish  white.  By  ignition  it  becomes  white, 
opaque,  and  full  of  fissures.  It  dissolves  perfectly  in  dilute  acids;  when 
digested  in  concentrated  acids,  it  leaves  a  siliceous  jelly. 
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9.  SmHeaU  of  Ahimina. — «.  ^nAyr/roiM.— Pnw  immlchy- 

ft  Hydraied. — C/<t^.— Nearly  all  pure  clay  comaists  oF  AI'O',  fiSiCP 

2Aq.     In  nature,  liowcver,  it  is  generally  found  Tnixe<l  with  carbonate 

lime,  magnesia,  and  protoxide  of  iron,   from  which  it   acquires   tho 

property  of  cffcrvcacing  with  acids;  also  with  hydrntcd  scsquioxido  of 

iron  and  hydraied  sesquioxide  of  manganese,   Jinely  divided  quiiru,  fel- 

fipar,  alliito,  mica,  spodunicne,  orgTinic  matter,  &e,,  all  of  which  nioilify 

it«  properties  and  apjilications  to  a  con&ideruble  extent     Tho  prcst-nce 

of  |K)tntih,  limr,  scsquimxidu  of  iron,  »fec.,  renders  it  mure  fiisihle.     From 

the  coarser  impurities  it  may  bo  separated  by  eleutriation. 

Clay  is  proJiicetl  by  the  deconi position  of  feUpar,  albite,  nnt^  similar 
mpounds,  from  which  the  silinale  of  potash  is  dissolved  out  by  water. 
ure  clay  is  soft,  more  or  less  unctuous  to  the  touch,  white  and  opa^^ue, 
id  eniita  a  characteristic  odour  when  breathed  upon.  Bouis  [J.  Jrhann. 
',  282)  attributes  this  utiour  to  the  ammonia  cocituincd  in  the  day,  in  so 
f  as  the  bUiiiionia  may  servo  as  tUo  vehicle  of  the  odour.  Accordingly, 
clay  emit,s  u  .■^tron-rer  smell  when  treated  with  eolution  of  caustic  potash, 
by  which  the  aiiimonia  is  expelleil;  but  after  the  amriumi»  iii  all  driven 
on,  the  odour  ceases  entirely.  Clay  is  converted  by  water  into  a  dou;jhy 
m&ss,  of  v.iriouH  degrees  of  tenacity,  Imt  loses  tliis  quality  on  drying. 
When  rapidly  heiited,  it  cracks  in  every  direction;  hut  when  slowly 
boated,  it  jwrts  with  its  water  at  a  temperature  below  redness,  and  at  the 
same  time  ilccreasea  in  hulh ;  if  heated  to  redness,  it  still  continues 
porous,  ami  may  be  satunil4;d  with  water,  but  it  no  longer  fallti  to  pieces 
when  nut  into  water.  The  stronger  the  heal  to  which  it  is  exposed,  tho 
more  dense,  sonorous,  and  hard  docs  tho  clay  become.  At  a  very  high 
ti'mperature  the  pores  contract,  but  tho  spiociiic  gravity  of  the  clay,  taken 
in  a  state  of  powder,  incrcsutes  only  up  to  a  dull  red  heat;  nt  a  higher 
toniperature,  it  a^ain  diminishes.  Kaolin  dried  at  100''  has  a  tpocifio 
gravity  of  2-47;  after  drying  at  150*  (302^  F.),  of  2r)3;  at  3U0M572'F.) 
of  2*U0;  after  ignition  at  a  low  red  heat,  of  S'70;  at  a  strong  red 
heat,  2-G4;  at  incipient  whiteness,  2'50;  and  after  exposure  to  a  full 
white  heat,  the  ppecific  gravity  falls  to  B'48.  (Laurent,  Ann.  CMm.  Phys. 
66,  90. J  Pure  olay  does  not  fu«e  in  the  mmtt  powerful  bhuit-fumaces;  it 
iomes,  however,  soft  enough  to  be  bent  for  pipo-stem».  Clay  dissolves 
ith  dilKr'iilty  in  bomx,  forming  a  trnnsparenl  glass;  with  phaophatc  of 
da  it  forms  a  glaa^i  which  is  transparent  and  white  while  hut,  and 
:omcs  opalescent  t\A  it  cools,  a  skelelfin  of  rilica  Iteing  also  separated  ; 
ilb  carbonate  of  soda,  it  forms  a  green  glass,  if  iron  is  also  present; 
iled  with  solution  of  cobalt,  it  generally  assumes  a  blue  colour.  Clay 
108  not  dissolve  in  dilute  hydrochloric  or  nitric  acid;  but  diluted  oil  of 
'itriol  boiled  with  the  clay  till  the  acid  it«c)f  begins  to  evaporate,  dis- 
Ives  nut  the  alumina  together  with  a  small  quantity  of  t>ilica,  and  sepa- 
ies  the  greater  jxtrtion  of  the  silica,  in  the  more  wduble  condition  in  which 
U  diwolves  in  a  boiling  solution  of  carbonate  of  soda:  the  qnarlz-sand,  fel- 
spar, &c.,  frequently  mixed  with  the  clay,  remain  behind.  (Furchhammer.) 
By  boiling  clay  with  a  S'^tutiou  of  im) lash,  a  double  silicate  of  nlumiua 
and  potash  iss  formed,  which  is  dissolved  more  perfectly  in  proportion  to 
the  •xcees  of  potash  employed.  Clay  carefully  heated  till  the  whole  of 
the  water  is  expelled,  still  remains  soluble  in  sulphuric  acid  and  potash; 

fby  ignition,  however,  its  solubility  is  destroyed.  One  part  of  kaolin 
»e<i  with  3  \M\tis  of  hydrate  of  potash,  yields  a  pasty  mass;  and  with 
tm  5  to  10  parts,  a  very  fluid  masa.  From  this  mass,  water  diiujulves 
t  potoabj  together  with  alumina  and  silica,  the  quantity  iDOK«uDg  a« 
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.aaiOcalfil'lvitkMhthBricacsd  to  obuia  Um  mdi; 
«>mle4  <taB  ahm— mIt  wick  ■  boiling  cDliuion  if  cMU 
■li  hj^pMorif  Mil.  TW  nttolnUtt  nadw  reauniK  ^ 
^  fuuw.  mai  «»itBC  <*«*?  «*  qoMti-mod  mad  Mntf,  ■ 
ar«ciiBl«4  hr  immL;  the  ^Mvin  ifaUMw  m  tl>e  eUx  vtiicb  nMittitf 
wok  tW  MftatiM,  fcj  5rf.  For  tlie  akke  oT  otmraeM.  tb*  pan  At  » 
odeabW  to  l«0|aitai  lar  attiiw  ia  a,  tke  171*54  |i«it«  of  tW <hf 
ewtifcoteJ  «s  eoaluB  100  |wU  of  puv  ebijj  23-07  put*  «f  aoWik 
■tti-17  ^T  fuu  af  MMlaUe  fiiceigm  BaMenL 

a.  /^iirUiw  dbQT  ofSoJliu.    ^aJL    Ckriwomt«  of  Utam  uaA  nm  ^ 
lecmuied  mUihm^  vrtk  tnets  fif  potaik  sad  soa* ;  /«#d/.  Q«iarU<iwA 

r.  AiMW»dl»ira«Hallft.    5o^  FMaA,  cmriKwte  of  lin,  »(- 

4.  /Ii^nrfiiw  dbr  frM  BonkolM.    SU.  Foiuh.  cailMmto  if  fas 
imxide  of  iHMncM,  sad  Msqftioxkio  of  iraa. 
TiirBi'fi  fr<H  KfeO.    Soi.  TV*  MoqaioxidM  «f  wiip^ 
t  tiMH  of  potaili  mnl  cftrtoMlo  of  liBic 

lanocLmMatncoafcanMiiftteof  lima.  ^ 
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ff.  Porcelain  day  from  Limo^s.     Sol.  Soda,  magnesia^  and  80sqai- 
oxide  of  manganese. 

h.  Another  specimen    of  the  same.    >5'o/.  Magnesia;  Intol.  Felspar 
oonttuniog  potash  and  magnesia. 

i.  White  clajf  from  Siegen.     The  soluble  part  consists  of  magnesia. 
k.  Wathed  Porcelain  day  from  Tnrascon.     InaoL  Quartz,  and  appa- 
lently,  soda-spodnmene. 

.  i.   Wcuhed  Porcelain  day  from  Famiers.    Sol,  Lime  and  magnesia. 
IntoL  Qnarts  and  soda-spodamene. 

m  and  n.  SeU  Porcelain  clay  from  Breage  and  St.   Stephen's  in 
Corowall.    Sol.  Magnesia ;  Tnsol.  Quartz  and  talc. 

[On  this  subject,  see  more  particularlj  Forchhanuner,  Pogg.  35,  331; 
Berthier,  Ann,  Vhim.  Phya.  62,  225;  also  J.  pr.  Chem.  10,  28.J 

The  Porcelain  clay  ofPaasau  differs  from  the  preceding  hy  containing 
one  atom  more  of  water. 

Fodis.  Forcbhammer. 

A1«0»    51-4  36*61       ....        36-63      ....        35*97 

2SiOa    62-0  44*16       ....         44*51       ....         46*39 

3H0 270  19-23       ....         18-86       ....         17-64 

APO*,2Si03  +  3Aq 140*4         10000       ....       100*00       ....       100*00 


Carbonate  of  lime  0-90) 

Magnena,  sesqnioxides  of  iron  and  manganese....  j     '" 

Insoluble  matter    1-02      ....  3*73 


302 


101*92      ....      106-75 

Muij  hardened  vari^iea  of  Lithomarge  (Steinviark)  have  nearly  the 
nue  composition  as  clay: 

Klaproth.  Zellner. 

a.  6. 

APO> 36*50  ....  36*2 

Si03    ^ 45-25  ....  49-2 

HO     1400  ....  14*0 

Fe»0» 2-75  ....  0-5 

KO , trace. 


98-50  ....  99*9 

a.  Litiiomarge  from  Rochlitz;  &,  from  Baohberge  near  Lazidshat. 

HaUoyte  or  Halloy»iU  also  appears  from  its  composition  to  be  nothing 
more  than  ordinary  clay;  it  is  true  that  when  dried  in  the  air  it  contains 
alaiger  proportion  of  water,  which  amounts  to  nearly  4  atoms;  but  when 
driea  in  the  kiln,  it  is  found  to  contain  not  much  more  than  clay  itself. 
Halloyte  occurs  in  white,  soft,  smooth  masses,  with  conchoidal,  waxy 
fracture,  adhering  to  the  tongue,  opaque,  or  translucent  at  the  edges  only, 
not  falling  to  pieces  when  put  into  water,  but  increasing  in  translucency. 
It  is  readily  decomposed  by  oil  of  vitriol. 
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a.  HaHojtft  from  HouK^  mu-  Bajoaae;  fl^  Viln-dried;  ft)  iai 
khe  ms  air;  6,  fipom  Aoglear  ncttr  Liege;  (1)  kUiY-drnd;  j^)^ 


ia  Ike  ilr.     BoUi  a  aad  &  vera  oompleteljr  Ueeompose^l  hy  ««u  «3  tf 

vilriol,  vith  Mfwmtioo  of  gvUtiDoiu  siiicft. — e,  Crotn  QualMW  b  IG« 

'         '»;  (I)  <med  &t  lOO";  (i)  dried  ip  the  open  air;  tlu  ^fM 

a  ti»ee  of  chloriJe  of  ftmnMinium; — J,    from    Cppar  SQhl 

f  a  tiace  of  Bn^gaaeae; — e,  from  La  Vuctii;— /,  frvm  TUnv. 

X«l>  tUefyMMfate  of  Wimted  binlieate  of  aluniioa,  ia  vUi 
penioa  of  tfa*  *lMiiiii»  ii  raplsced  b^  aesquioxide  of  lr*»a.  It  fstlaa 
awu^iui^  to  tlw  aMUMr  in  wbidi  it  U  dri(>d,  eitlier  S  or  I  akm^ 
vafcer;  at  ^tt,  aoeofdioff  to  the  aoalyais  of  WackenrodGr.  (KoMm.  i^ 
11, 4M.)  It  is  nftr  vitfa  a  ooDcboidal  fneture,  and  of  a  bmaidk  ji&a 
eokar  iadiaiap  to  Warkiih  brown ;  tnuislnoeat  at  the  cdgea.  or  in  wm 
caaw  peribdly  4^aqiie;— adberw  atrongiy  to  the  toagne;  ia  mtmi 
atpaialcs  iato  aaiaU  pieces  with  a  noisy  crolation  of  air-bobUtt.  ^ 
HatM  ms^  to  a  yellow  or  green  enamel. 

/  TenSStait  tfAIwmina, — One  atom  of  alnmiaa  bci^ed  with  3 1 
of  nlica  in  the  strongest  heat  of  the  MiLst  furnace,  rieldi  a  ilfss^  i 
aeni-Titzificd  mue.  (Se&tr5m.)   The  litbomorge  of  t&e  Oenrididh 
aiHa  of  abont  :  AXHy,  aSiO^+Aq.—Maxmtmt^tkin,  of  :  APCj 

5  Tbe  SaU-^3f  (talxthon)  eTamiuod  by  Schaf  ImuII  appMB  l»l 
ter8ili<:at«  of  alatnina  mixed  with  carbonate  of  nugncsia  aad  otfcv ' 
stances.  It  is  obtained  from  the  so-adlcd  ffatdfftlnr^  oeoanitt;  > 
ccrtftin  salt  foniiations.  The  Haaelgebirgv  vmj  be  acpamtsd  ■■»■ 
callr  into  gnnolar  rock-salt,  and  a  grey  mass  interspersed  wil^  aril,  ^^ 
Humboldt  has  auDod  salt-olay  (satEthnn).  lu  fonxiula,  aoeofdiaR tp  A' 
following  analyns,  is  (AIM)*,  3SiO')  +  MgO,  CO>. 

^^{Ann.  Plamu  51,  261.)  T 

g.  QuadrotiJicatt  of  Ahaaina. — m.  AnJijfJro^u, — -Undwr  litis  I 
\to\i\y  bo  incIu"leJ    Thomson's  Nacritc  (ocoiirrin/f    in    briUit 
10,  nexible,  tnelaatio  scales^  of  specific  grarit^  2*788),  ■■•4^ 
"Med  Tatilitate  of  Alumina, 
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SiO> 
HO 


51'4 
1240 


29-3 
70-7 


Tkomson. 
28-84 
M-44 

4-13 

100 


GobcL 
27*03 
79'97 


]7a-4       100-0 


y8-7i 


100-00 


3,  ffydtvted. — The  red  Agnlmatolite  cxaraino^l  by  Kluproth  coDftistt 
fftbout,  AP0^4SiO-+A(i.  (that  analyzoil  by  Lycliiiell  is  A1'0\  5SiO»; 
BQOthcr  variety  la  coniiiusoi  of  t'ilicat«  of  iiia;u;)ie«ia;  niul  a.  fiocomi,  of 
double  l!^iUcutc  of  altimiaa  aud  jtotiish)— Klaprutli'sCVrno^Ve  aucL  Ucrttiier's 
JTaclin  of  iCUuhogen  coDsist  of  Al=0\  4SiO'  +  3A<j. 

A.  Octoeilu-ale  of  Alumina, — Malthacite  uualyzcd  by  Meissncr  appears 
to  be  APO*,  8SiO^  +  20A«i. 

^ar//:e7Jt«MV.~ Upou  tlio  property  wbicb  clay  posscifses  of  being  con- 

Rrtctl  by  ignition  iTitoa.etony  mass  which  no  longer  falls  to  pieces  in  water, 

ependa  its  employment  in  tlio  preparation  of  bricks  and  vessels  of  varioua 

Xnds.    To  dirainisb  its  contraction  in  drying  and  burning,  it  w  generally 

uxed  with  a  considerablo  <]riantity  of  (luartz-sand,  or  with  powilcr  of 

Dt  clay.     Tbo  smaller  the  amount  of  lime,  potash,  ^e.  prcsvni  in  the 

the  higher  is  the  tcnipomturo  which  it  sastnin^i  without  fuoing,  and 

I  more  d«nee  and  solid  in  tlio  baked  nmss  obtainod.     But  since  it  alwnys 

nains  porous,  it  is  gcuerally  covered  with  a  c-lazo  consisting  of  an 

sHy  fusible  glojoj  usually  containing  oxide  of  lead.     For  stoneware  and 

orcclaiu,  a  mixture  is  used  of  very  infusiblo  clay  and  fine  qunrtz-Hand, 

*    1  a  Cflrtain  portion  of  gypsum  or  feUpar.     The  Hnio  present  in  tho 

ner  or  tho  [wta-sh  in  the  lattor,  gives  rise,  at  a  high  iompcroture,  to 

Dcipient  fusion  and  softening  of  the  muss,  by  which  moans  it^  porosity  is 

a  groat  measure  diminiehe*!.     [On  coloured  glazes  for  poroolain  and 

neU,  vid,  Wiichtep,  Antu  J^hatm,  69,  &1>.] 

B.  Silicate  op  Alumina  wrrn  FLtroniOE  op  Silicivm  or  FLiro&itiB 
Aluhimlu. — Topnz. — Crystalline  Byslem,  the  right  prismatic;  u'  :  i(= 

124'' 20'.  Cleavago  disliut't,  |>araUol  top;  less  distinct,  parallel  to  tho 
-a- face  of  a  rhombic  octohedron.  Specifie gravity,  from  3"4  to3"G.  Harder 
'tliau  ({uartz.  Transparent,  colourless,  or  with  a  slight  tint  only.  TopaJ! 
Is  infusible  before  tho  blowpipe,  but  at  a  very  high  tcmpomiuro  becomes 
covered  with  small  blisters,  at  the  eume  time  evolving  hydrofluoric  acid 
[or  probably  fluoride  of  siliciumj.  With  borax  it  fuses  slowly  to  a  trans- 
parent ghus;  with  phosphate  of  sodn  it  forms  a  skeleton  of  silica,  and 
fuses  to  a  glass  which  bccomcfl  opalctccnt  on  cooling.  With  a  small 
quantity  of  carbniiato  of  suda,  it  yiohia — tliouch  with  difficulty — a  blis- 
tered opaquo  filag ;  with  a  larger  proportion,  it  swells  up  and  remains 
infusible.  When  iguitod  with  solution  of  ci<ba1t,  it  assumes  a  dirty  bluo 
colour.     Hydrochloric  acid  docs  not  decompose  it.  (Berzelius.) 
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SILICIUM. 


rt,  ami  J,  are  analy^ea  of  Topax  from  the  Schnockcnstein; — 5  from 
llip  BraxiU; — ;■,  I'ympliysalito  from  Finbu,     Tlie  slruple^t  funnula  is  Ibe 
following:  (3A1■0^  2S10')  +SiP  =  3(Al-0'. SiO-)  +  APO\ SiP.     On  Uiii  — 
]i\'potlic.tis  onc-ihiril  of  the  alumina  would  bo  combiiicd  with  SiF*  instead  ■ 
of  witL  SiO\  " 

Pjfcnite,  a  mitieral  msenibllng  tonaZj  oonaiata  probablr  of  S(AIK)', 
SiO')  +  SiP  =  2APO',3SiO«  +  ATO*,SiF. 

Pjfadtff.  Bendioi.  KliprDth. 

3A1-03  151-2             SI  47  ....  5100  ....  49  5 

4SiO»     „     1240             41-39  ....  M-43  ....  430 

2F-0  21-4               714  ,„.  a-84  ....  4'0 

PeSO"     „.  ....  ....  I'O 

110    1-0 

299-6  IOOdu       ....       98-27       ....       9B-5 

C.  Compounds  of  Silicatr  op  AttninfA  with  tbo  Siltcatki  or 
PoTAsn,  Son.4,  Lrrni.t,  H.iryta,  Stbontia,  Lime,  Magnesia,  Pbotoxidr 
OP  Cr.RirM,  Yttri.1,  Qlucina,  Protoxipe  op  Maxoanese,  axo  Paot-  ^ 

Silica  Iieated  in  the  blast-furnace  villi  alnmina  and  baryta  orstrontia,  ■ 
fuses  re.vJily  to  a  g^rccnisb-colouroil  porcelain;  but  with  alumina  and  limo  H 
it  docs  not  fu8C,  unions  the  silica  m  in  o\cc$s.  (Kirwan.)  A  mixture  of  V 
crjiial  pnrta  of  linio,  ina^jniesia,  alumina,  and  silica  fuses  to  a  glua  H 
(Achard.) — One  jart  of  powdered  Rpincll  yields  witii  1-2  parts  of  •iHra  ■ 
a  vei-y  hard,  ^'lobalar,  ^Tcy  mass,  which  docs  not  adhere  to  the  platinua 
crucible,  and  is  not  attacked  even  by  the  strongest  acids  till  after  fasioa 
wiih  carbonate  of  pota«h.  (Abich,  P&fjg.  23,  307.) 

a.  JTrom  7  to  10  atomt  of  a  ttroH^er  haw  with  07ie  atom  of  alumina.        H 

a.  Pcnnitir. — Occurs   in   acuto  rhombuhedrons   and    sbort  eix-«idoiI 
prtsmn.     Harder  than  gypsum;  lloxiblfl  when  in  thin  lanitnT,  but  not 
elastic.     Appears  bburkieli  green  by  reflected  light;  but,  by  transmitted 
light,  emerald-green  in  the  direction  of  tbo  nxifi,  and  brown   at  rif^       ' 
angles   to  it.     It  yields  water  when  heuled.      Beforu  the  blowpipv  it   fl 
swells  up  and  futtes  at  the  edges  to  a  yellowish  whito  enamel.     It  dU-   V 
solves  in  borax  and  microcosmic  sidt,  forming  a  (rani^parent  tflttss  coloured 
by  iron;  in  the  latter  a  skeleton  of  silica  is  also  wparatcd.     With  car- 
bonate of  soda  it  yields  n  brownish  yellow  slog.     It  dissolres  in  hydro- 
chlorto  acid,  with  separation  of  silica  in  a  llociilent  slate,  and  with  still 
greater  facility  in  sulphuric  acid.  (Fri>bcl  k  Schwcizer,  /*oy^.  50,  523.) 

Sohwc'iicr. 
At.  PfHHine,  >|i>uit  Kam. 

MgO 25       ....         600-0  3I':0         ....         .3304     to     StU 

FeO  &       ....         irao  1116         ....         11-30     —     l|-3« 

A1»0» 3      ....        181-2  9-r8        ....  9-32    —      »-M 

SiOi  18       ....         558-0  35-38         ...         M-82    — 

110  21     ....      ]8g-o         11-08      ....      n-&o  —   is-M* 

i      Z.      1577*2  100-00        Z.        !I8*98    —    990 1 ' 

W(MgO;ri!0),  lAPC.eSiO^JAq.  =  &[(2MgO:FeO),SiOi]  +  APO>,8K>'4-7M. 

0.  EnilUh  Soap'gtoru,  according  to  Klaproth's  analvMs.  eotuUts  ol 
7MgO.  IAPO\8SiOM0Aq.;  accooling  to  Sraubcrg,  of 'lOMgO,  lAlV, 
l»8iO»,7Aej. 
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b.  Six  atomt  of  a  itronffer  hate  with  one  atom  of  a!nmitia. 

m.  FornaciU. — A  crystalline  sLig  obtained  in  rhombic  prisma  from  a 

lune-kilo  heated  with  turf  or  peat;  specific  gravity  between  285  and 
3*11;  crumbles  to  pteceM  between  the  fingers;  funs  with  difficulty  at 
ibe  edges  only,  and  with  intumescence;  yields  &  jelly  with  hydroeluoric 
acid;  and  contains  237  per  cent,  of  lime,  11-8  of  )nu^ie.'?ia,  1*2  of  jtrot- 
oxidc  of  mangiioesc,  40  of  protoxide  of  iron,  14*5  of  alumina,  and  43-0 
of  silicic  acid.  (Rcinsch.tT.;)!*.  Chem.  25,  110.)  Its  composition  is  nearly: 
e(CaO;  MgO;  MnO;  FeO,)  1 APO',  5SiO'. 

&.   StaitUe  from.    iS«arum.  —  flMgO,l(Fe'0';  AIK)',)  SSiO'.CAq.  = 

2(3MgO.  SiO')+APO»,  SiC  +  OAci. 
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y.  iVr(Mi-/fj-t(;f,— 6(AIgO;  FeO),  1  (Cr»0';  Al'0^)4SiO',  4Aq.=3(2MgO, 
KO')  +  (AI'0',  SiO')  +  4Ac[.  llaa  two  planes  of  cleavage,  cue  more  and 
one  less  disiinet,  and  at  ri^bt  angles  to  each  other;  Apeeific  gravity^ 
3*74;  fracture  uneven  and  splintered;  softer  than  fluor-spar.  (Green.) 
Fuses  with  difficulty  befui-o  the  lluwplpe  to  a  gruy  xljiss;  with  borux  it 
yields  a  glass  coloured  green  by  chromium;  nnd  with  solution  of  cobalt, 
a  greyish  mass.  Pyroaklerito  in  liic  state  of  fine  powder,  is  completely 
decomposed  by  coucentrated  hydrochloric  acid,  silica  boing  separated, 

I*^"ugh  not  in  the  gelatinous  state.  (Von  Kobelh) 
>.  HvmhoUHiUte,  Pure  S^reotiU. — Bclongd  to  the  eqnare  prismatic 
tern.  (Fit/.  33);  p  :  e  —  Z  46'.  Sp.  gr.  from  2-fll  to  3-1 ;  of  tiro  »ame 
,;rcc  of  hardneqs  as  apatite.  Semi-transparent.  Fuses  readily  before 
the  blowpi|io  wilji  slight  evolution  of  goa-bubblcit,  and  forms  a  blistered, 
translucent  glass.  It  is  easily  decompoged,  both  before  and  after  ignition, 
by  hydrochloric  acid,  with  separation  of  gelatinous  silica.  According  to  the 
iinalyeis  of  Von  Kobcll,  it  approaches  in  composition  to  2NaO,  I7CaO, 
4MgO,lFeO  (total  24),  -  4AmS  —  24SiO'  =  3(2CaO,  SiO')  +  Al-0', 
3SiO'. 

I.  Sapo7iiU. — Soft  and  soapy  when  fresh  ;  hardens  or  cromblcR  to 
powder  in  drying.  White;  unctuous  to  the  touch;  adherer  to  the  tongne. 
Evolves  water  when  heated.  Before  the  blowpipe  it  shows  iraccfl  of  inci- 
pieiit  fiiMun  .ind  blistering.  Dissolve*  ia  botax,  forming  a  turbid  glite^, 
and  niso  in  microcosmic  salt,  with  separation  of  a  Ekcleton  of  silica, 
(y  van  berg). 


4744-4 


100-00 


98-10 


SULICITTM, 


fitpcmit$. 


M'4 

217-0 

45-0 


10-38 


r.— S0l£0;FeO},lAFO>,3SiO>,4Ao.    IW«l*Ito<_     , 
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I  UNIAXIAL  MICA.  4SS 

,  ^  , , ,    .                   Kobell.          Kobell.  Varrentrapp. 

.                               At.  C'hlortle.                  Zilleitlial.            Bauru.  St.  QotthuiL 

TitQ 3  ....         60*0         25*47     ....     2489  ....     14-69  ....     1709 

.MHO ....                                      ....       0-47  ....       0-62  .... 

'fcO   1  ....         35-2         14-94     ....     15-23  ....     2687  ....     2879 

.  APO« 1  ....         51-4         21-81     ....     20-69  ....     18-47  ....     18-50 

'SO* 2  ....         62-0         26-32     ....     2732  ....     26-06  ....     2537 

^HO    3  ....        27-0        11-46    ....     1200  ....     10*45  ....      896 

^OndecompcwedJ  „.«. 

-       zwdne      S  "                                   •"  '"'      ^  ^* 

f  '         ■ --  —  ■■  .  — 

1     ....      235-6      100*00    ....  100-60    ....     99-40    ...     98-71 

In  tlie  chlorite  of  Banna  and  in  that  of  St.  Gotthaid,  the  silica  amounts 
^fto  rather  more  than  2  atoms.  Chlorite  from  Pfitsch,  analyzed  br  Varren- 
-tfmpp,  is  3M§0,1(AP0';  Fe^O'),  3SiO',  3H0. 

''       0.  The  principal  varieties  of  Uniaxial  or  Magnesiormiea  hare  likewise  a 

'  rimiUr  composition* — 4M0,  lAl'O*,  4SiO'  =  2^2*10,  SiO')  +  Al»0',  2SiO'. 

■Under  the  symbol  MO  is  included  MgO,  together  with  KO  and  FeO;  a 

t=  portion  of  the  alumina  is  replaced  by  sesquioxide  of  iron;  CaF  and  Aq. 

'  mre  also  frequently  present  in  small  quantities.     This  mineral  belongs  to 

tbe  rhombohedral  system,  and  occurs  in  short,  regular,  six-sided  prisms 

'and  Tery  acute  rhombohedrons.     Fig.  135  and  153;  cleavage  very  easy 

I  puallel  to  p ;  splits  into  very  thin,  elastic  lamins.     Specific  gravity  from 

2*78  to  2-94;  hardness  between  that  of  gypsum  and  calcspar.      Dark 

green  and  brown  inclining  to  black,  with  a  pearly  metallio  lustre  on  the 

cloven  surfaces;  translucent;  has  but  one  axis  of  polarization.     When 

heated,  it  evolves  a  small  quantity  of  water,  and  occasionally  hydrofluoric 

acid.     Fuses  with  tolerable  facility,  yielding  a  aemi-opaque  glass.     It  is 

bat  feebly  acted  on  by  hydrochloric  acid;  but  sulphuric  acid  decomposes 

it  completely. 

Kobell.  H.Rose. 

At.  Uniaxial  Miea,  Miaak.  Miaak. 

KO    4  ....  198-8             8-44  ....           8-58  ....           5-61 

MgO 19  ....  380-0           16*14  ....  1615  ....  15*70 

MSO" ....  ....  —          0-63 

FeO   9  ....  316-8          13-46  ....          9*36 

Fe*0> 2  ....  166-8            667  ....  1038  ....  19-03 

APO> 6  ....  308-4           13-10  ....  1283  ....  12-67 

SiO>  32  ....  993-0          4219  ....  4212  ...,  40-00 

HO    ....  ....          1-07 

P-O ....  ....  ....          2-10 

TiO» ..,.  ....  ...          1-63 

I        ....      2353-8        100-00        ....      10049        ....        9737 

*  \  Schaffh&atl  {Jmh.  Pharm.  44,  325)  comparea  compositions  of  the  Tarioos 
Biicu  one  with  another,  by  taking  all  the  bases  as  one,  and  calcnlatiiig  thraa  u  APO', 
and  then  oomUiiing  tiiem  with  the  add  SiO*.  The  following  micas  uethni  compared:— 

APO' 

Tile 33-82 

LithiaMica 35*49 

Biaxial  Mica  39-66 

Magnesia  Mica    ...  4392 

Chlorite  55-30 

Ripidolite    6173 

Jtouk  this  it  would  appear  that  the  composition  of  the  micas  ranges  between  UO,  aSiO" 
and&MO,3SiO'.  K 
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Aiiijcial  Mica.^-ToMnti  in  a  pociilinr  nUa  containing  smftll  qwiDlitm 
of  potash  and  lime,  with  a  Inr^  proportion  of  nmgDOtio.   Six-atilcU  t«b|||^ 
easily  fnaiblo.  (Mitsohcrlicb,  Ann.  CUm.  Phyt.  24^  355.) 

y.  OrM.V*-.— 4(CaO;  JIgO;  CeO;  IaO;  YO;  MnO;  FcO).  l(Te'6»r 
Al*0*),  4SiO^  with  very  variable  proportions  of  wnter  =  4(C*aO;  fit*,), 
2SiO*  +  (FeH>';  Al'O'J,  2SiO'  +  xAa.  Specific  gravity,  from  3  28  to3«4; 
M  bard  w  quartz,  with  a  ronrbnidal  fracture.  Ulackifib  |rroy,  or  in  boom 
eSMS  Jet-black;  opaque.  Yields  water  ivlicn  bcotod,  nnd  cmttx  a  £aibt 
pbucpli orescent  lig^ht.  Before  tbe  blowpitte,  it  svellH  op,  fu«o#,  and  ImtK 
foniiing  a  blackifiU  bli»t6red  glass.  With  borax  ur  m>crocD«aiic  mh  it 
yields  a  glaa«  coloured  by  iron.  Fuses  |4,»rfeetly  witb  a  small  qtiaatity 
of  carbonate  of  co^lo,  but  witli  a  larger  prt>jHirtion  it  cwetis  np  and  form* 
&  ftls^.  Hydrochloric  arid  diMolvea  jt,  if  nul  previously  igaiicKi,  u4 
ronvcrt^  it  into  a  gelatiDOue  man. 
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KO.NaO    ... 

CaO 

»lgO 

CeO 

Berzclitui. 

Fid  (J.                 ColllicWpitg. 

4-87         r.           7-84         "..' 
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3B0        *.,'.          3-44        Z. 
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U-42  .,..  12-44 
14-00  ....  H-80 
36-25         ....         32-00 

8-70         .  .           3-36 

Dcrlin. 
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0-Cl 

5-4S 
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4-9H 

29-81 

906 

818 

.16-24 

4-59 

Th.  Schctrer 

'.."         1042 
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LaO     

21-43 

YO  

1-91 

MnO 

PrO 

8-85 
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Al^O*  

14-26 

SiO*    

34-93 

no 

0-52 

97-79 


98-72 


99-&e 


100-48 


In    the   third  analysis,  the  protoxidea  of  inangancsQ  and  iron  worq 
probably  reckoned  ultolly,  and  in  tho  fourth  partly,  aa  &ei}<|uioxide6. 

t.    77tree  atomt  of  s(r&nff(r  base  v/itk  one  atom  of  alumina, 

a.   Gehlenitg. — Rectangular  four-sided  priBms.    Cleavage  parallel  to  p. 

^Specific  gravity  from  2-9  to  3-0.     Harder  than  apatite.     Very  difficult  to 

use  before  the  blowpij>e;  difficultly  soluble  in  borax  or  mirrocflemic  calt. 

M3ehleiiit^,  both  before  and  after  ignition,  is  completely  decomposed  by 

hiydrochloric  acid,  with  separation  of  gelatinous  silica. 

At.  OtMrnitr. 

24         ....         6720         37-76       - 

3        ....  60-0  3-37 


78-4 
411-2 

fi58-Q 


4-41 
23- n 
31-33 


KobeU. 

Fachs. 

KlUu. 

37-4     ... 

.    35-30    .. 

.,    36-97 

3-4     ... 
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"^  : 
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.      7-30 
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20    ... 

3-30    .. 

3-62 

17796      10000 


99-6    ....    99-60    ....     gS-U 
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Hence  tlio  formula  for  Gehlenite  slmuld  l>e:  3(CaO;  MgO)J(Fe'(>> 
APO»)/2SiO*.  Kiihn  gives  the  formula:  4(2CaO,SiO»)  +  (2Aro',SiO') 
+  2H0.  But  if  the  iron  which  it  contains  were  in  the  state  of  ferrous 
or  fcrroso- ferric  oxide,  tliiw  formnla  would  not  be  correct.  If  tho  water 
lo  really  an  e^flcntial  constituent,  it  amounts  to  half  an  atom  for  every  2 
alonu  of  ailici. 

3.  Evclaie. — The  annexed  formula  ia  but  remotely  approximatiTe* 
and  therefore  doubtful:  3G0,  lAPO',  2SiO'  =  3GO,SiO*  +  AP0*,SiO\ 
Crystalline  syatcm,  the  oblique  prismatic.  Fig.  86,  with  nnmerons  other 
fiwes.  i  :  nnglo  between  w  and  u  =  130"'  8';  i  :  k  —  126"'  51';  u'  :  t*  = 
65"  42*;  M  :  (  =  122''  .^1';  a  ;  (  =  128'*  5\';  cleavage  very  easy,  parallel 
10  (;  less  easy,  parallel  to  m.  (Hauy.)  Specific  gravity  =  30(J;  harder 
than  topaz.  Swells  up  before  the  blowpipe,  fonuing  n  cauHflower-liko 
inn«B,  and  fuses  at  the  extreme  edgt>a  to  a  white  enamel.  Dtssolve« 
very  slowly  in  borax,  with  eome  degree  of  effervescence,  forming  a  trans- 
parent gta^a.  ^Vilh  microco^mic  ball  it  yichU  an  itirolitble  skeleton  of 
eilira,  and  a  trnu^parcnt  glass  which  becomes  npnlcAccnt  on  cooling.  With 
s  small  quantity  of  carbonate  of  soda,  it  gives  a  lurbiil  glass;  and  with  a 
larger  proportion,  a  tran»i>areui  ^a^s.     It  is  not  acted  on  by  acids. 
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At.  JTwHaf. 

GO 3  ....  S8'l                2S-1S  .„  2I« 

Fe'O* ....  _  m 

Al^O* 1  ....  51*4               M-93  -^  M'66 

SiCP     ^..„       2  ....  62*0                 40*9a  .^.  «5^ 

.8nO>  „ „  ...  .^,  0-70 

1      ..^       151-6  IDp-00  ...         98(8 

y.  Ventvian,  7Jocra#f.— 3(CaO;  M^;  MnO;  PeO),  l{y«K)":  AW\ 

3S10*  =  SCaO,  2SiO>  +  A1-OSSiO*.     Belonss   to    tbe    wjttuo  fMMi 
sj«tciD.     Fiff.  28,  31,  39.  and  oilier  form«_     p  :  e  =  142"  -"U'-  rWtw 
imperfect,  parallel  to  p  au^l  y.  (Hauy.)     Specific  jjravitjr  =^ 
harder  than  felspar.     Trausj^arent,  yellowish   ^rocn.  Sec.     Sv.......  .,.  ... 

fuses  re»(lily  In-fore  the  blowpipe,  fomiinp  a  yellovrrith  ^rreen  or  bwr^* 
glaoB.  Diasolvea  easily  in  borax  and  microcosmic  aali,  fonuiiur  s  i«« 
coloured  by  iron;  the  glaM  formed  with  mierocosmio  salt  likevnavMtfuH 
a  skeleton  of  eilica,  and  bocome>ii  opaloscect  on  cooling.  Willi  &  H>i 
quantity  of  carboiuttc  of  soda  it  fuires,  thongli  witb  difficultr,  anddnri 
etafi«;  with  a  larger  Quantity,  it  forma  a  Bla^-like  mas*.  (Bcnrfial 
vaniTian  from  'Rggj  irbicU  las  a  specific  gravity  of  3*45,  ^cU^  Ai 
ftuion  in  a  crucible,  a  glass  whoso  demitv  is  only  from  S*&44  to  S^MI; 
and  that  from  the  bankji  of  the  Wilui  in  Liberia,  a,  glou  wkidi  tvoAte 
tho  unfuR<Hl  mineral  in  oolonr  and  traneluoency,  bat  U  «oft«r.  (11m») 
YMUvinn  before  fusi<jn  ia  but  partially  deoomposod  by  hydruclilonfi  i^ 
but  after  fusion  that  acid  decomposes  it  completely,  aepaimtisir  nJiliiw 
alica.  CVou  KobcUj  Bee  also  I.,  102.)  *  ** 

brstaou  llMia 

At,  Vamriam.  FieAauiiL  VaawnA.  i^ 

CaO 49  ....  1372-0  33-26  ....  33-85  Wri                      JJ  ^ 

M<0    „  d  „..  1000  243  .„  2-70  3-Jl>                        *:j 

MnO  ..-  ....  0-75  0-10  ^         10 

FoO ....  _  ,<; 

Pe'O).  a  ....  156-8  3-M  ...  4-30  «•« 

At*0* 16  ...  622-4  19-93  ....  18-10  IS-M                      ]HI 

SO' S4  ....  lfi;40  40-i8  ....  39-25  37-50  ^        KX* 

1     ...     4IW-2         100-00      ...     9«-95  99-10  _,         mi 

Most  of  the  analyses  of  vosarian  do  not  yield  rosnlU  ozaeUr  t—r- 
spondinc:  to  the  formula;  for  if  the  whole  of  the  iron  is  reckoned  aa  M>f^ 
oxide,  tlioy  frivo  too  larp;  a  proportion  of  strong*  b«uQ  or  too  tmmh 
quantity  of  silica.  Somo  Tariotjee  of  reeurian  oontaiu  soda;  olKef^  mm 
or  loss  phoauhoric  acid. 

Arl^Uiicu  Vauvian  was  found  by  Borthier  {Anm.  CAwl.  Pk^  39^  171) 
i&  (bo  iAa^  of  an  iron-smelting  furnace  fetl  with  ooko. 

3,  6<tri\ft. — Has  the  same  composition  as  romirian,  and  !•  .. 
phoQs  with  it. — Delongs  to  the  regular  iiystem  of  crystal licati«a*" 
nrcqnently  occurring  in  rhomboidid  dodecahedrons,  and  in  injtolwitiiiW 
like  those  uf  Icucite  {Fvj.  3  and  II);  eloarage  imperfect^  tmimUeltsd 
Sjiecific  grarily  from  3*4  to  4*3;  somewhat  hudcr  than  qn&rU'  triMTi 
rent,  and  of  various  ooloars.  Before  Uie  blowpipo  ftmrnet  fiuea  HaW 
and  trnnquilly,  forming  a  transparent  glass;  wtOi  flaxes  it  beliavM  tti 
rosuvian.  The  glass  obtained  by  fusing  gamei  ba«  a  lower  sMotr 
gmvity  than  the  mineral  itself.  The  specific  ^rarity  of  jnnMl6«v 
urecnfand  diminishes  on  fusion  from  3'9  to  3*05;  tbat   or  ||m  caiMl 
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(GrtttsuhrS  from  (lie  ^Vlltl^  from  3*03  to  2'95;  tho  htter  glass  corrMpondB 

with  the  fused  Tcfliivian  of  tho  Wilui,  botli  in  its  physiral  and  chemical 

eharactors.  (Sco  I.,  106.) 

Gurnet  iu  its  uatiro  stato  is  not  acted  on  by  bydrochlorio  acid,  or  bat 

pnTtially  when  it  contains  a  largo  proportion  of  lime;  but  after  fiuion  it 

a  completely  ilecomposcd,  with  sepamtion  of  gelatinons  silica;  with  gar« 
Iziets  which  contain  a  largo  <{uantity  of  liino,  a  red  beat  is  sufficioat  for 
ptbis  purpose.  (Kobcll.) 

All  garnets  may  bo  considered — particularly  with  rcfcronco    to  tho 

oxporioients  of  TroUe  Wachtmeletet — a^  mixtures  in  rariublo  proportiouu 

of  tho  following  varieties : 


1.  3CnO.Al"0>.3SiO'; 
3.  3MnO,Al*O3,3Si0=; 

6.  SC«0,  Fe'O'.SSiO'j 

7.  5MnO,  F(rO»,3SlO'i 


2.  3MgO,  ArO3,3Ri0»; 
4.  3FoO,  AFCV,  3SiO'; 

8.  3FeO,  Fc=t>',3SiO>. 


The  oompound  I  (caicareout  cUwniiuhg<trn''l)  prodouiinatcs  iu  Cinna- 
^Vion-sto7)e  {Grossular)  and  in  the  whito  garnet  of  Tellcmnrkcn;  tho  cora- 
|>ound  i  {maffjiesio-altimina-rfaj'neiy  Id  tho  black  gurnet  of  Arondal;  tho 
compound  3  {maiif/aufsio-aliimina-ffaT-nft)  in  a  variety  of  garnet  from 
North  America,  examined  by  Scybert,  ami  in  the  garnet  of  Broddbo;  tho 
compound  4  {ftrruginouz  alumina-tjanttt)  iu  the  oriental  yl/mani/infi  and 
other  rod  varieties  of  precious  ganietj  tlio  conipouud  3  {calcareous  iron 
garnet)  in  tho  ordinary  yellow,  brown,  and  black  garnet,  and  also  in 
^efanite;  the  cotnpuuuda  6,  7,  uud  8  are  out  fuuud  to  prt^domlnate  in 
any  of  the  varieties  of  garnet.  Pyrope,  which  is  principally  composed  of 
the  compounds  1 ,  2,  and  5,  is  characterized  by  containing  chromium,  which, 
iu  the  form  of  sc-stj^aioxidc,  probably  roplnoes  a  portion  of  the  alumina. 

I.  AtlaniU,  Cm»«.— 3(CaO;  CoO;  FeO).  l(Fo^O';  AlK)'),  3SiO'  = 
3(CaO;CoO;KeO),2SiO*  +  (FeO';Al=0*),SiO».  Specific  giuvity  from 
3'4  to  3'8;  hanlor  than  apatite;  fracture  oonchoidal.  Jet-black  and 
Op&qae.  Fuses  to  a  bUck  glass,  with  slight  evolution  of  gaa  bubbles, 
Most  varieties  are  decomposed  bv  bydrochlorio  acid,  with  formation  uf  ai 
I  jelly.  The  alhitiito  of  Siiarum,  iiowf-ver,  is  but  vpry  im|iorfcotIy  decom- 
posed; and  that  froin  tho  mine^  of  Bnatnits  rc8ist«  the  action  of  tho  acid 
altogether. — The  folUiwing  calculation  is  founded  on  Stronicycr''s  aDalvsis, 
Henuaiin  regards  the  mineral  from  Aliaak,  which  be  analysed,  as  orthitej 
although  its  couipo^itlon  corres[>onda  rather  to  that  of  allanitc: 
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I  Bervf,  Ememld,  J)avid*Qnitt.—ZGO,  1  Al=0',nSiO'  =  3(GO,SiO»),+ 
A1*0',  3SiO\— CrystaUine  ayatcm,  the  rhombobedial  (B,  a,  1.,  16).   {F\ 
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J^  III  Hi  ^aCaO.— IAP0°.— aSKF.— lA^  =  2<CW),Sff)4. 
»F-t-A^  OjiImi  T^eB,  t^  t^gfci  prioBBtie ;  rig.  91, «, 
1  mm.  1^  :  «  =  Mr  tf,-  ^  :  ■  =  155-  S3^.  CkmT«««  JblM^ 
I  te  f ;  h»  4inii  1 1  |miBpI  t>  ■■  (Ha«y.)  Specifio  nsritj  =  W 
jfaafiifir  Till  liim,—Jofsfaitc<^o«r.  WlMbttti 
valer  bift  4on  M(  beoiBe  ifMb    FUm  bflfore  tlie  Uwpft  to 
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b«t  after  ■Uvov  inution  er  Imm, 
;ajeUj.  (y«n  KobclL) 
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209-4     -..  KW-OO     ...     09-71 


10000 


jS,  Many  rarietics  of  Uniaxial  or  Magnesia-mint  came  under  tin  b*' 
ivid,  in.,  423).— 2M0.— A1^0^— 3SiO«  =  a(MO,  SiO')  + APCSO"- 
MO  reprcHTiit*  MgO  wilb  KO,  CaO,  nixl  FeOj  a  portion  of  APO*  i 
r<'pluccd  bv  tVO'.  Mica  contains  amall  (|unDtilics  of  Cap"  and  water. '«» 
I  not  iccu  a«ccrta>iie<l  wltetlicr  tlic^o  6al*etaocr«  an  csecotial  b>  itt 
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y.    TachyltfU  or  ConcJioUlal  AugUe, — A]iior)>l)OUs;    with  conclioidal 
iurcj  K|)CC'i&c  ^ritvity  2-714.    Black.    Fuses  very  rciulily  to  un  opiKjue 
Concentrated  liydrocliloric  uuid  d'eooniposes  it  cotnpt^tely  in  the 
rid.     According  to  C.  Gmclin's  unalyaifl  it  appears  to  consist  of  about 
B(KOj  NaOj  CttOj  MgO;  MdO;  FeO),  l(tVO^;  AI-C),  4SiO^ 

ff.  3  aUmu  qf  $ti-ongey  bate  with  2  atoms  0/  alumina. 

BpiJoU.—3{CAO;  MgO;  MnO;  FeO),  2(Pc=(V;  APCH),  4SiO'  = 

ParCaO;  MgO;  MnO;  FeO),  2SiO'  +  2(Am',SiO').— BLOongs  to  the  niod- 

iw>d  oblique  prismatic  (ono  and  two- mem  beret  J)  syetem.     Primary  form, 

m  right  rnomboidal  prism;  angles  of  tho  lateral  cJges  =^  114'  97' and 

Cy  2J.  (Haity.)     According  to  Brooke,  this  form,  which  is  foand  in 

Sistacito,   is  diceniifjed  in  zoisile  which  occurs  in  obliqtie  rliombic  prisms. 
'iff-  87,  with  ollicr  faces;  «'  :  «  =  116"  30'j  &c.     Specific  gravity  from 
d'O  to  3*5;  harder  than  feUpar. 

1.  Calcar<QU9  EpidoU,  Zoisite. — Generally  consists  of  3CaO,  2ArO', 
4SiO^  Kiihn  L'ives  2(2CaO,  Ac,  SiO')  +  2(APO*l4SiO')  +  Al-0*,  SiO'. 
Slightly  coloured.  Swells  up  before  the  blowpipe,  evolves  bubbles  of  ga«, 
and  fuses  at  the  ed^s  to  a  transparent  gl.-us.  Swells  up  with  boiux,  and 
dIsscilvcH  in  it,  fanning'  h  dear  glxsH.  In  microcosmic  salt  it  likewiao  swells 
up  and  ditH^olvcs  readily,  with  efTervescence  uni  separation  of  a  skeleton 
of  silica.  With  a  vcry»niall  quantity  of  carboiiaLu  of  soda  it  forms  a  pale 
green  glass;  with  a  larger  quantity,  it  swells  up  to  a  white  iufusible 
m:iH.'4.  With  snluLion  of  cobalt  it  proilures  a  bine  glass.  (Berzt>liu4.']  It  is 
partially  decomposed  by  hydrochloric  acid;  but  after  ignition  or  fiiaiou, 
■liiat  acid  decompuMd  it  jicrfcctly,  with  fonnatiuu  of  a  jelly. 
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2.  Fert^uffhious  EpidoU,  P Uta<iU.~(i{1Qn.O ,  SiO')  +  3CA1K)',  I JSOO 
^-(Al'O^SiO^).  (KuLii.) — lu  this  mioenil  a  larger  c^uaDtity  of  tbeloBrb 
replaced  by  protoxiilc  of  iron,  and  n  larg(?  prnportioii  of  tlio  ftlinUBl7 
scsquioxido  of  iron.  TmiiEpuront  j  ^tcod.  Before  (ho  blowpipe  it  Ham  il 
the  odgetf  and  Fjubt^oijiieiitly  HWfllt^  up,  forming  a  dark  brown  imwiwinik 
■by  exposure  to  a  more  powerful  blast,  beoomoB  bUcIc  luul  woBcvttf 
oaaded.  (ficrzclioa.) 

DoAcotiU.    BcQd&nl.     VattqodfaL     KAk 
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8.  Mangaiiesian  Epidote. — In  Uiia  mineral  protoxide  of  ^ 
replaces  tlio  ^roater  part  of  tfao  Htnc,  and  scisiinioxi^lo  of  imiigia*«Ml 
BofiqiiiDxido  of  iron  a  portion  of  tbo  ftlnmtnii.  Tfao  anntyses  Agm  m  ttflb 
toj^thcr  tlidt  u  correct  calculation  of  the  formula  is  tmpoflsibltf;  the  imt» 
|f«I)tained  by  Cordicr  correspond  to  about  28CaO,  OMnO; — 1  Mn*0*,  »F*V'. 
OAPO';— 38SJO^ 


Conller. 

c«o i4'a 

MgO 

MnO    120 

Mii-O* 
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8iO* 33-5 
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A  Hejonxte. — CryBtaltine  system,  tbc  square  priemntic.  ^ff.  SO.  i 
tbo  ;)-face;  r  :  e  =  121°  45^;  cleavage  jiamllel  to  /)  and  r.   8peeifie  ^ 
=  200.    TrftDsparcnt  and  coIoarlcsB.   Swells  np  strongly  before  Ike  1 
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pipe,  and  fuses  to  a  It'istercd,  coloured  glass.  (Bcrzetiu&)  It  is  perfectly 
docomposc*!  by  hydrochloric  acid,  with  formation  of  a  jelly,  liua  appa- 
rently tho  same  composition  as  zoi«itej  except  (hat  a  small  portion  of  the 
lime  IS  replaced  by  potash  and  sodn. 
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y.  Weissiie,  or  Scaly  TVii/awVtf.-^Ajipears,  nnoordine  to  the  aualysea 
of  Trollo  Wachtmeieter,  to  consist  ol^3{KO;  NaO;  MgO;  2n0;  MnO; 
FeO),— 2  Al'O*,— 8SiO». 

*.  FhacoliU. — Resembles  ohaI»asitc  in  ita  ciTstalliiio  form;  before  tho 
blowpipe  it  bchavet^  like  other  zeolites.  According  to  Anderson's  analyaja 
{N.  Ed.  rhU.  J.  34,  23),  it  appears  to  contain  3CaO,  2A1'0*,  8SiO',  lOAq. 

h.  Om  atom  o/$tTonger  hate  vfith  one  atom  of  alumina^ 
m.  MO,  APO^,  SSiO*  =  MO,  SIO'+ATO^  SiO«. 

The  Bj-mbol  JIG  comprchcutlH  KO,  NaO.CaO,  MgO,  &o. 

1,  Artijicial  Potaah-cfjmpomui. — If  a  mixture  of  2  parts  of  alumina 
and  3  partd  of  silica  Is  fused  with  15  parts  or  more  of  carbonate  of  j>otaiili, 
and  the  uia8»  when  cuU  \a  reduced  tu  powder  and  exhausted  with  water, 
a  compound  corrcapuinliiig  to  thu  aburo  formula  romains  undissulvod:  it 
is  decomposed  by  hydrochloric  acid.  (Bcrxeliu^.) 


KO 47-2 

APO* M-4 

2SiO» 62-0 


160G 


Beneliofl. 

29-3<J         28-65 

3201         3204 

38-60        30-31 

lOOOO         100*00 


2.  Artijcial  Soda-compourtd. — Obtained  in  tho  same  manner,  and 
precisely  similar  in  constitution.  (Berzelius.)     NaO,  SiO'+AI'O^,  SiO*. 

3.  EJaeolifi:,Nephdine. — Crystalline  system,  the  hexagonal  (B.  a,  I.,16,) 
(Fig.  135  and  137);  p  :  r  —  ISr  53'.  Specific  gnivity  from  25  to  2-«. 
Harder  than  apatite.  Transparent  and  colonrlcR'?,  Before  the  blowpipe, 
it  fuses  to  a  colourless  blisterotl  glass;  dissolves  slowly  in  borax,  yielding 
a  coloarlcss  glass;  slowly  also  in  niicroco^mic  sstlt,  with  acparution  of  a 
skeleton  of  silica,  forming' a  glass  which  hecomes  0|«ile5cent  on  c<ioling. 
With  solntion  of  cobalt  it  turns  blue  at  the  fused  edges.  (Berzelius.) 
Fragments  of  Uie  mineral  become  turbid  in  nitric  acid.  In  the  state  of 
powder,  it  is  completely  decomposed  by  hydroohlorio  acid,  and  oouverted 
into  a  gelatinous  mass. 

a.  The  most  simplo  formuhi  for  ncphclinc  would  bo  :  (KO;  NaO), 
SiO'+ APOSSiO';  or  more  fully,  (KO;  SiO')  4rNaO,SiO=)  +  5{Al''OsSiO»). 

h.  Tho  following  formula  (resembling  that  given  by  Th-  Scheerer) 
oorrcaponds,    howcror,    more    strictly    with    most    of    tho    analyses : 
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SIUCIUM. 


(KO,2SiO»)  +  4(NaO,SiO')  +  5(AlM3",SiO').     According  to  thUl  __ 
5  atonifl  of  etrnngcr    kaso  aotl  5  atoms  of  aluminA  are  comlnMii 
vith  10,  but  with  11  atoms  of  nilicic  acid. 


Calmlation  »ccordiag  to  f ormob  «. 
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4.  rcfUff^.SB^ilfc— lC(iO,lAl'O',2SiO»=CaO,SiO'+AK>*.S0'. 
I  ftjtlalliiii  ayaleai,  tbe  stinare  prismatic.  /*i'y.  39  withuut  tiirp-biv; 
«  ;  riKwt  131^;  de»Ti^  parallel  to  ?  and  r.  S|>eeilio  grmrity  frottS'7 
to  S-8.  Softer  than  l«lipar.  Coloorlcss  and  traaaloecnU  FiunWifi 
t^  UovMM  aMil  svcUi  ap  to  a  tnualaoeiit  mass,  which  is  no  Imr 
IMbkw  DmsbIvm  m  Innx  or  microcoflziiio  salt,  with  oonCiiuad  ifti- 
— "■■■,ibnBl^g»tra»epaifalriMa.   With  a  small  quantity  of — *"-^ 


.  cobalt  it  circs  a  blae  glaa. 
WWa  flMir  paMiJrf,  It  ii  perfectlj  decompoaed  hy  h 


aUiwopg  jellj  (thereby  Uistingsj 
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&  iliMr«Mii.-~Crr«4aBsM 


teUzM   ijUmi,    tb«  (fe«Uy  obliqae 


lir  ti^;  el«n»^  fumlM  lo  v  asd  il    Spedfie  ravity  =s  J7«.  (ft 
IUm^     H&nlrr  ifcdwa  aftttito.     U  th*  iwt  of  tu  cJMuae4cn  it  vwimUm 


Pafw  tha  Uo«pi|i*  it  htka.rm  like  &ls|nr,  but  yicUa  vA 

«f  ««^  in  cTHj  pRipoitioa,  a  white  eaaaael— n<>vvr  a  tn» 

glwa  (BmotIhb.)      OaMMtniad  hjdfochkitic  acid  t«mMv 

il  vitlMal  fcflMV  a  Jdlf.  {O.   Rimu)     It  h«  |W«^ 
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fonaula  as  scapolito,  oxcc^iitlng  tUat  small  portions  of  the  lime  are  replace<l 
by  magnesiii,  potash,  and  soiln.  To  this  division  abo  belonga  Nordonskiold'd 
Ampkodeiit^  v(  I^ojo,  which  has  two  planes  of  cleavage,  inclined  to  each 
other  at  an  anglo  of  94'  19'.  Specific  grarily,  2-7(3.'J.  Also  the  DiploUe 
or  Latrobiu  uf  Greenland,  which  belongs  to  the  doubly  ohiiqno  prismatic 
eyatcDi.  Accordin;^  to  Brooke,  its  two  planes  of  cleavage  also  make  an 
angle  of  93'*  30*  with  each  other;  according  to  Brcithaupt,  tho  anglo  ia 
[  about  D.5^  Specillc  gravity  =  2-72  (Broilbiiu]>t),  =  2-8  (Brooke.)  Tho 
I       following  result  ia  the  mcu-u  of  two  aualy30.-4  of  Latrohitc. 
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6.  PrGtfolUe. — Rounded  four,  six,  eight,  and  twolve-Bidod  prisms,  of 
specific  gravity  2754;  harder  than  calcapar.  Green.  Gives  off  water 
when  beatcJ.  Fusc>j  with  ditHculty  at  the  cdgeit  to  a  bluish  grccn  glass. 
(Knliiianii.)  If  the  protoxide  of  iron  found  by  P.rdmann  may  be  cati- 
matutl  Q.S  sesquioxide,  the  formula  will  bo  :  MgO,  SiO'  + APO',  SiO'  +  Aq., 
one-uixlb  of  the  nlnmina,  liowever,  being  repl;iced  by  ac«<iurnxide  of  iron, 

7.  Tiionwmite,  C'omptonite.—^tiO,  SIO*  +  3{CaO,  SiO')  +  4( A1*0',  SiO*) 
+  8  Aq.  —-  TUomtonite.  -—  Cryatalline  Bystem,  the  sqaare  prismatic. 
S'juarc  jirisniis,  with  the  lateral  and  terminal  edges  and  the  corners  trun- 
cated. Specific  gravity  ^  2"37.  Harder  tlian  fluorspar.  Transparent. 
Swotis  up  before  the  blowpipe,  becoming  opaque,  and  fusing  at  the  edges 
to  a  white  enamel.  With  acids  it  yields  a  }f\\y.—CQmptoniie. — Belongs 
to  the  right  prismatic  eyatcm:  Fvj.  (>5  with  m-faccs;  i  :  i  ^  177°  B&i 
tt'  :  w  =  93^  45';  cleavnge  parallel  to  w,  t,  and  it.  Harder  than  felspar. 
Transparent  mid  colourless.  Froths  up  before  the  blowpipe.  When 
digested  in  the  state  of  ]>owdcr  with  nitno  acid  it  yields  a  jelly. 
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$,  2MO,2APO»,5SiO»  =  2(MO,SiO«)  +  2AlH>>,3SiO». 

1.  /olA^  /KcAmf^  Cordierite,  SuinheUife,  Ptliome,  ZucAt-rapphrt.'- 
&7«ttIliiM  fffStcn*  ike  saoare  pri^niatic.  ^i<7.  70;  m*  ;  u  ^  120^  iMvh; 
ciiKTi^  nperfoct,  panllel  top  and  u.  Specific  gra-vily  -^z  153;  aal» 
tina  9«uts.  Pusllel  to  its  &xu  it  exhibits  a  Itluo  colour,  hat  fOt'* 
£cttUr  to  it,  m  fellowUh  gny.  Before  the  blowpipe  it  fiuM  viU  «fi- 
ealtj  at  tbe  c^^  to  a  truupuent  stooe-oolDDroiI  gtaeB,  I>itKilraf  «iii 
^■csIkj  in  Wnx  aad  phonmate  of  eodaj  in  the  lattor  witk  Hnoniiea  ^i 
ft  dceleton  of  nlica.  It  tt  hot  «lightJj  attarkcJ  bj  acida.  3<llcO^J 
+  reO,SiO'-f2(2APO*,3SiO'.)     Vid.  I.,  93. 


MaO- 
HO  - 


AL 

3 
1 

4 
It 


lohit. 

600  9-83 

35-S  &-76 


Mfi-G 
SI04 


33-66 

&o-7a 


11-45 
4-34 

0-04 

a3-i2 

49- 1- 
1-20 


StiQtotyB. 


610-a     loooa 


M-3S 
SeftMnr. 

H-76 

OM 

tr«» 
32-95 
M-4« 

i-oa 

i-is 


9-01 
X-34 
trace 
32-39 
60^40 
£73 
tiaoa 


IfO^ 


99-2S         ._ 


9>-M 


soBltkaaes  graanlar  aod  of  cpeeU*  jpw^l 
S-7A1,'  loiilhnw  OMBHiot,  and  of  apeoific  ^vil^  2-74.  WkM  iJ 
tmaalaccau  Belore  the  Uovpipe  it  Aum*  with  dUEctiUy  at  tk  «^ 
oaij,  and  with  six^t  eToJatioa  of  gaa  babble^  fonniug  a  bliiiuW 
gUtt;  vith  bor&x  it  jiridi  a  ttmniwrot  gUai,  «iid  alaa  wiik  bW 
pIlAto  of  toda;  ia  tb«  )aU«7  case,  Lba  bead  booomoi  opalcveemi  ca  caolH 
«»d  TM^w***  aa  iafaiiblo  ckelcton  of  ulica^  with  an  e^mU  propatt»« 
oavboMto  of  aodft  it  yields  a  btutered  ghut;  with  a  nnallor  qa«i^.» 
whit*  iafinaUe  mass.  In  the  sUte  of  powder,  it  ia  dccompowd  hrut 
mad  coBTerted  into  a  tbick  jeUy.  {G.  Row,  Agy^  U. 
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3.  I'lmnri-i/ff.— 2MgO,2Al'0',5SiOS2A<|.^Large  rounded  prisms; 
clea^-age  parallel  to  tUo  terminaJ  face.  Specific  gravity  =  2"709;  liard- 
ncs8  betwtien  calc^pajr  and  fluorspar,  AVlifui  bcated  it  evolves  water. 
Fuses  before  the  blowpi]H)  to  a  grey  gtu£8  at  the  edges;  dissolves  lu  borax 
and  ill  microcosmic  salt,  fonwiug  gla*«es  wliich  are  coloured  by  iron;  — ■*'• 
carbonate  of  soda  it  forms  u  yellow  slag.  (Erdmann.) 
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4.  FaMunit4.~2iKO;CiO;  UgO;  MnO;  FcO),  2Al'0»,5SiO',3Aa.— 

Slack  crystals  of  tbe  fonu  of  topai  and  of  speciBc  gravity  2'74.     Before 

lie  blowpipe  it  becomes  colourless,  cracks,  and  rwoIIb  up  slightly,  fusing 

^  the  edges  to  a  glaus;  aKsumca  a  blue  colour  wbeii  iffnil«d  with  solution 

*«r  cobalt;   with  buriuc  or  microcusuio  nail,  it  yields  a  glasa  which   U 

coloured  by  iron.  (Wachtmuistor.) 
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KO 1 
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MfO    10 

MnO    2 

FeO S 
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&<y 40 
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0-95 
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2-34 

2-24 

1-90 
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3-47 

S-8fl 

?-22 
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30-40 

30-10 

30-70 

1396-0 

45-84 

44-GO 

44-05 

343-0 

7*99 

9*35 

8-65 

tnoo 

.              tTMO 

3043-2       10000 


100-23 


101-79 


5.  iBrrtrWte.— 2(NaO,CaO),2Al»O»,5S10',4Aq.— ColouilesB  prismsand 
lamiuar  radiated  inotiseif. 
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10-32 

«-88 
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28-99 

43*88 

9-63 


24742       10000 


99-31 


e.  Uydmifd  Mite.  —  2(MgO;  FeOV  SAPO",  fiSiO',  4Aq.  —  Regular 
eix-sidcd  prisms  with  truncated  tateral  edges;  cleavage  parallel  to  p. 
Uatber  harder  than  calcsjar.  Grcc;nI«U  brown  and  trauslucent.  When 
heated  it  yields  water  and  loses  lustre,  but  suffers  no  further  chau^^e. 
Bufore  the  blon-pipe  it  becomes  paler  but  doeiS  uot  fuse.  It  la  not 
completely  dccoiupiN»ed  by  acids.  (OousdurlT.) 
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I         „ 


6»2r6       lOO-OO         „       100-00 

7.  JKeMlc— That  fonnd  at  Fane  nut  be  martlea  aa  :  S(X>0 
SAPO*,5SiO*,5A<i.     TUt  of  AnBakleT— thoo^    with  1 
u:  lNa0.lC»0,3AI'0',5SiO',4Aq-;  probably  allied  to  Brerki 
t  jridiU  a  jeUj  with  hjdraddonc  acid. 
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,.  MaAFO».3SiO'  =  MO,SiO»  +  AIH>«,  2SiO", 

1.  J^wWh.     (Qpc«rs  IB  Iw*  lenaa»  «iw  portion  roevmhlinf  i 

Mmr,  aMthcr  the  orJiauj  Tanrt^  of  that  mioetm].) — l(KO;Na( 

1  APO>.  aSKV  =  (KO;  NaO;  CaO),  SiO'+ APO*.  iSlO^—CryatMniatty^ 

la^  Ike  oUi^M  jiiiiwiilie;  h'  :  ti  r=  119^  31';  i   :  <   =   MT';  dhat^ 

'  to  •  Md  L    %eeifi«  fnritjr  =  2-C18.     Before  the  Uovpipi 

amn  naJur  thaa  adalana,  and  at  the  mine  tOM  ' 

•  jvDav  MMT  to  the  iame.    UydroeUone 
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«Imm*  ia  twa  mm^ms  vhksh  cmm  era  oUber 
M»Sr.  SMdftcnsniT.  ««ijivfri»ii^to2-To 
Md  hehatea  Kfca  thai  wMtal  Mat*  the  Uovp«pe; 


ft.  £  rfre*!'.— 1  (X aOjCaO),  1  APO'.aSiO',  or:  NaO.S30>+3(ChO,SlT) 
^«(APO^.  iBtO^—OrjttMSXnm  ^iteM,  the  doabljr   oUiqae  fimmf 
ia  twa  MM^eas  vUeh  cmm  each  oliber  al  aa  aiule  of  abri 
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CLAUCOLITE,  EKEDKRGITE,  PINITB,   SODALITE. 
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Tn  tliis  class  also  belong — so  far  at  1ca«t  as  their  composition  is  con- 
cerned— the  uiineraU  GUtucalit^  and  Kkcbcnjitf. — Glawoiitf:  8[MK;ilic  gru- 
vity=2  721.  Softer  tlmn  felsijar.  Blue  and  tranalucent.  FiiseJi  with 
difficulty;  dissolves  slowly  in  borax  and  microcosmic  salt.  (I)crn;cmanu.) 
^<~Ei:ebtrgite,  on  account  of  \tH  mmoraUigical  .cimilaritj,  is  generally 
clafsod  with  Mejonite  and  Wemerite;  but  the  following  analyses  do  not 
agree  with  this  classification.  The  mineral  exliibit^  a  well  marked  piano 
of  cleavage.  It  is  barrier  thnn  Wemerito.  Specific  gravity  =.  2*746. 
Transpareut.     Before  the  blowpipe  it  bcbavea  like  Werneritc. 
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32*27 

8iO« 

50-58 

54-13 

52- 1 1 
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M'M 

HO 

1*73 

1-07 

0-73 

..- 

1-00 

99-12 


99-89 


9tl-38 


100-97 


3.  PmiV— KO,SiO»  +  FeO,SiO'  +  2(Al'0',2SiO')+Aq.?=(KO;FcO), 
SiO'+AFOS2SiO'.— Cryatallino  syatem,  the  hexagonal.  Fifj.  135  and 
139  (without  the  secondary  face  between  p  and  «)•  p  '  r  =.  138*  11'. 
(Hauy.)  Cleavage  parallel  to  p  and  also  parallel  to  «,  though  leas  dia- 
tinct.  Specific  gravity  =  2-78.  Softer  than  felspar.  Slightly  translucent. 
It  becomes  colourless  before  the  blowpipe,  and  fuses  at  the  edges  to  a 
blistered  glaas,  wliich  la  colourless,  or — when  a  large  proportion  of  iron 
is  present — black.  Dissolves  in  borax  with  difficulty,  yieldiug  a  trans- 
parent glass;  and  with  atill  greater  dilBculty  in  micrucosmic  salt,  forming 
a  glass  which  rontaini;  an  insoluble  skelcl^Mi  of  .silica  and  Iiecomes  opalctf- 
ccnt  on  cooling.  (Berzclius.)  It  is  but  imperfectly  decomposed  by  hydro- 
chloric acid. — The  want  of  accordance  in  the  unalyees  renders  it  irnpy^siblo 
to  construct  a  formula  which  shall  include  tho  whole.  Prohubly  the 
water  is  not  an  essential  oonstitnent  of  the  mineral. 
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9-26      . 

9'66     . 

5-51       .., 

7-8 
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2     .. 

.     102-8 

2704 

28-00     . 

25-48       ... 
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6     .. 
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48-92 

4800     . 
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90 

2-36 

3*00     . 

1-41 

1-2 

380-2       lOO-OO 


100-76 


100-40 
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4.  Sodalite,  Soda-Metott/pe.—VaO,  SiO'-f- A1'0»,  2SiO'-|-2Aq.  — Be- 
longs to  the  right  priRmatic  system.  Fiff.  71,  wilhonc  the  y  face. 
«'  :  u  =  9T  22"  (91°  20'.  Phillips);  a  :  u  =  116"  32' ;  a  :a-  144^  16' ; 
<  :  u'  =  133"  14';  cleavage  parallel  to  «.  (Hnuy.)  According  to  G.  Roro 
{Poffff.  28,  424)  it  belongs  to  the  oblique  prismatic  syetera:  for  the  angle 
between  v  and  the  a  above,  is  116"  27',  while  that  between  u  and  tho  a 
below  is  only  115*24';  u'  :  u  =  9r35'.    Spccificgravityfrom  2-17  to  2-23. 
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In  !ian!pc5s  it  is  between  fluorspar  and  felspar.  Before  tlio  blowpipe  U 
becomes  titrbiJ  and  then  fusea  tranquilly  to  a  tranrparent  glaB.  It  di** 
eolres  rcadilj  in  hydrocbloric  acid  forming  a  siltccotu  je'l/-_  According 
to  Fuchs,  it  disswlves  easily  and  without  residue  in  oxalic  aciJ,  proridoa 
it  does  not  contain  scolezite  mechauically  combiDed. 

Strnthaon.  Fvclii.                VouK«ti4L 

At.                   SodalUt,                Anrerxas.  Annrfsc  Boftx.           Gfvcnlnl. 

N»0 1     ..„  31-a       1612  ....     i;o     ....  I6-18     ....  J6-!3  ....     1470 

CaO «  ....                ....  017     ....  .-.       I'M 

Fe>0" „  ....               ....  -.  1-35  .« 

AFO»   ....     I     „„  61-4       26S5  ...     270     ....  26*51     ..«  SSM  .«.     2r-0« 

SiO=.- 3     ....  93-0       ■*(*04  ...     «0       ,.  4817     ....  47-Sl  ....     46*94 

HO 2     ....  18  0         9-29  ...       95      ...  913     ....  888  ....       9-M 

1     ....     193-6     100-00     ....   lOa-4     ....   10010     ....     9916     ...  10004 

5.  SeolrzUe,  Caloareout  Monotype. -^  CaO,  SiO'  +  APO*,  2SiO'  +  3Aq., 
or,  according  to  Kane:  C»0,HO,SiO'  + AWpSSiO'  +  SAq.  For.  oa 
Ecolezitt?  is  isomorphons  with  sodalite,  the  CaO,IIO  in  flcolccito  roplaoM 
the  NaO  ia  natrolite. — Crystalline  form,  the  same  as  tbat  of  sodaJite. 
Specific  gravity  =2-21.  Before  the  blowpipe  it  cnrls  npin  a  Tcmaicular 
shape,  and  then  fosea  easily  to  a  blistered  c:lass.  With  hydrochloric 
acid  it  behaves  Uke  sodalite;  dutsolrea  iu  oxaJic  acid  with  «trpamtion  of 
oxalate  of  limo. 

Fnchs  &  Gehlea. 

At.  Sealeifle.  Ic«lini  Tw^  D^^ 

•KaO ...  ...  0*48  ...  O'M 

OiO„ I     ...  28*0         14-04  ...  10-44  „.  IS'M  ...  U1» 

APO*  ......     I     ...  61*4        25-78  ...  25*99  ...  S5'81  ...  U'tH 

ttO* a     ...  no        46-64  ...  48-94  ...  46*1ff  ...  40'7S 

BO 3     ...  270        13-54  ...  13-90  lS-fi3  ...  13>M 

1  ...  i»»*4    100^     Z     irw    ...  100^    Z    Hm 

6.  Mc$oHi«.'~K  mixtnro  of  one  atom  of  m>dalit«  and  two  atoms  of 
•acoleiito.  l(NaO.Al'O».3SiO»,2Aq.)  +  2(CaO,Al''0»,3SiO»,3Aq.)=  iNaO, 

SGaO,  3AI'0',  9SiO'.  8Afi. 

Benelint.  Poclu  H  OAlw 

At.  MMotite.  Ttnr.  ftw.  [tvlanA.  1>TCl. 

NaO 1  ...  31-2         5-27  ...  640  ...  547  ...  4-79     ...  5-20 

CaO 2  ...  660         9'46  ...  9'87  ..;  9'35  ...  10«     ...  9'6I 

AI^O*  ...     3  ...  154-2       2603  ...  3«-50  ...  26-13  ...  t5*C8     ...  27-00 

aiO» 9  ...  2790       4710  ...  46-80  ...  47*00  ...  46-78     ...  4804 

HO a  ...  720       12*15  ...  12-30  ...  1225  ...  12  31      ...  12-36 

1     ...     592-4     100-00     ...  100B7     ...  100*20     ...     99*«0    ».  lOOfl 

I  MO,  hVO\  4SiO'  =  MO,  SiO'  + Al'O',  .3StO». 

1.  Z*«nV<.— KO,ArO»,4SiO*=  KO^SiO'  +  Al'C.aSlO'.  Belong*  to 
the  r^olar  sntvin.  Fig.  U.  Sp{>cific  gravity  from  3*4  to  2*5.  Ia 
hardnwBit  ia  Wween  apatite  and  felspar;  fniutnro  conehoidal.  Tnu*- 
parent.  Infusible  Iwforo  the  hlowpipe;  dissolres  with  diflicuUy  tlionrt 
abundantly  in  horax,  yielding  a  tranxparent  gloss;  scurcclr  soluble  n 
microconnio  salt;  ctftTvcwe*  with  cart'onate  of  snda,  and  fiise*  with  dif- 
fienlty  to  a  clear  blistered  f;]tu».  (Bfrb'litis.)     When  treated  in  a  finolr 

LJivtdiM  state  with  hy<lrorlilonc  acid,  it  is  ooupletoly  decompoovd,  witii 

^ieponlion  of  pnlrcruUut  silioa. 
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Amlejeir. 

20-40 

1-02 

2303 
56-OS 


222-6       100-00 


99 


101-30 


100-M) 


When  eoltition  of  silica  is  adcted  to  an  aqneons  eolutioii  of  alumina  in 
I  TtotaAh,  the  mixtare  soliditicB  after  a  fow  minutes  to  a  scnii-opa«]UC  jelly, 
]  in  conseqii[!ncQ  of  the  sepamtion  of  a  drtiiblo  sili'rate  of  nliiiiiina  and 
l|K>tii«li]  wliick,  according  to  Borzolios,  has  the  ^nmc  composition  an  teucitoj 
lUte  cxcow  of  potaalt  remains  dissolved  in  the  liquid. 

2.  ^tirfcnW.— 1(K0;  NaO;  CaO;  MgO),  lAPO*.  4SiO'=(KO;  NaO; 
f  CaO;  MgO),  SiO=  +  AI'0^  3SiO'.— Belong*  to  the  doubly  oblique  priematlc 
LnjBtem.     Spccilic  gravity  =  2-733.      Iteseiublea  feUpar.      Fuses  much 

more  readily  tlian  alliite,  and  yields  a  turbid  glaes,  (Abicli.) 

Ahlch, 

Andetiitt,  H*nn«tu. 

I'OO  1-OB 

65S  6-&ft 

5-91  5-77 

0-84  108 

1*65  I'Se 

28*86  24-28 

60-16  59-60 

■I740-4  laoOO         99-92 

3.  i4nfl?ciW.— lNaO,lAl'0\4SiO",2Aq.  =  NaO,SiO'  +  APO»,3SiO,+ 
3Aq. — Belong  to  the  regular  eystem.  I'rim&rir  form  a  cube;  occurs 
■J&o  in  octohedrous  like  tluso  uf  leuoit«,  and  in  cubes,  often  with  the 
fftcofi  of  tbc  loncite-octobcdron  replacing  tho  edgen.  CleAvnge  indistinct 
pumllcl  to  tho  faooa  of  tlie  cube.  Spcoitio  gravity  from  2'1  to  2-2. 
Softer  than  felspar.  Tran'?i>aroot,  and  coIourlesa.-^Beforc  the  blowpipe 
it  loses  water  and  Womos  milk-white;  but  when  the  heat  is  increasod 
it  again  becomes  clear,  and  then  fu^os  quietly  to  a  transparent  glass.  It 
is  readily  decomposed  by  liydroeJiloric  acid,  with  soparntion  of  viscid 
tilicaj  a^tcr  ignition,  however,  tho  docomposition  becomes  more  diftiotilt. 
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99-91 
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4.  Z«f*rfr*>.  — lCa0.lA^0^4Si0^2Aq=CIlO,SiO'  +  Al'0>,3SiO'  + 
SAq.;  one  tliinl  of  tbc  limo  is,  however,  replaced  by  soda.  Phosiihate 
»f  nmc  is  niffo  present,  but  wbotber  it  is  essential  to  the  compoaition  of 
the  mineral  has  not  yet  been  determined. —  Crystalline  system,  the  hex- 
oironnl  (B,  a,  I.,  16).'  Fir/.  137,  p  :  f=I30.  Specific  gravity  =  2*169; 
of  the  same  degree  of  bnrclneea  as  felspar.  Transparent  and  colourless. 
^JackaoD.)  Hrfore  tho  blowpipe  it  becomes  opaque,  and  subsequently 
I  a  vbito  en&mclj  which,  by  long  contiaaod  expostuo  to  tho  Quv 
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SILICIUM. 


becomes  more  glusey.  EfTervosoos  witU  carbonate  of  Bodsj  and  yieUr  b 
white  enamel.  Perfectly  decomposed  by  hydrochloric  acid.  (H^pa^M. 
Amtr.  J,  25,  78.) 
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5.  Ca;»r«flnf'W?— lCaO,lAPO',4SiO»,3Aq.— SwelU  op  dighlly  W 
fore  the  blowpipe,  antl  fiiscfl  immediately  aitcrwardB.  (Andonoo,  S. 
Edinh.  Phil.  J.  34,  21.)    [This  mineral  is  probably  rolatod  to  Lomoiutal 
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6.  LomoniU.—lCTLO,  lAl'O*.  -ISiO',  4Aq.=CaO,  SiO'  +  lAlH>'3Si(? 
+  Atp — Belongs,  accordiog  to  Hauy,  to  the  right  prismatic  system;  /V* 
65  with  the  w-faco;  u'  :  m  =  98"  12';  t  :  (  =  121"  29'.  Accot^tif  U 
Phillips,  it  belongs  to  the  oblique  prismatic  system;  primary  form  :  Fif, 
81;  i  :  w*  or  u=.SG°  15';  u'  :=  113^  30'.  Specific  ^raTity  =2-3.  Soltat 
than  calcapar.  Transparent  and  colourless.  When  oxpoecd  to  tbeiir, 
it  swells  up  slowly  and  forms  an  opaque  friable  mass.  Bofore  tbe  bin*' 
pipe  this  change  takes  place  immediately;  after  which,  the  mineral  yi«U> 
a  white  euamel,  which,  at  a  higher  temperature,  becomes  traasnoifil 
Dissolves  with  ease  in  hydrochloric  acid,  a  siliceous  jelly  bein^  stpuitei 
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7.  Chabcuitf. ~~--i(KO;  NaO;  CaO),  lAPO',  4SiO'.  GAq  =  (KO-K^ 

LCaO),  SiO'  +  Al'O',  3SiO'  +  6Aq.— Tht  variety  ricbor   in    limo  is  oM 

f'Ordinartf  CT  Calcareous  Chabasiie;  that  which  is  richer  in  soda,  gwifja^. 

Spurious  SarcolUe,  I/t/tlroHtf,  or  Soda-chaba»'Ue. — Cryatalltot!  ayal^B,  tW 

rhonibohedrnl;  primary  form  an  obtUKC  rbombohedron :   Siy.  \%\  uij  lU 

J;*itb  a  <r-faco;  r»  :  »-»  =  03"  -18';   »•>  :  r"  =  80"  ISf;  cleara^   tiD|rff{«t 

I  parallel   to  r.   (Hauy.)     Specific  ^'ravity,  from  2  0  to  2*1.     Softer  llu 

fel»<par.     TraDsparcoL  and  colourlctxi.     Shriukd  up  before  tbo  Uowpb* 
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and  fuses  to  a  Itlist^red,  sltpliOj  translucent  enamel.  It  is  perfectly 
decnmposed  when  treated  in  tlio  state  of  powder  by  liv'lrochluric  acid; — 
calcureouB  chabaeito  is  deconipiiseil  with  comparative  dilHculty  and  sepa* 
ftttion  of  viscid  silioaj  Hoda-chabaeite  ntoro  rcaKliIy,  with  fonna.tloa  of 
bIHccous  jelfy. 
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Many  varieties  of  ealeareoua  chabastte  appear  to  contain  4^  atoms 
instead  of  4  atoms  of  silica;  this,  however,  is  regarded  by  BerzeUas  as 
arising  from  an  admixture  of  f(iiartz.  Wkelher  Ltvynct  which,  on  tlio 
contrary  contains  Ic»s  silica,  is  allied  to  calcareons  chabasitc,  is  still  a 
riarlcr  of  dispute.  IT  Oenth  (Ann.  rharm.  66,  270)  finds  in  a  variety 
of  t-huba.'-ite  occurring  at  Anuorodc  near  Gie^en,  47  per  cent.  SiO*, 
ltl-7lAPO\0-15Fo'O^,  10-G3Ca0,0G.^NQO.033KO.  nml  22  29  water. 
From  this  he  deduces  the  formula,  n{CaO,NuO,KO)3.\PO',4SiO\18A.}. 
Acoordiug  to  EngcUinrdt,  3  atoms  of  water  out,  of  tlic  18,  are  driven  off 
at  100^,  and  12  atcjins  mnro  at  a  higher  temperature,  the  last  3  atoms 
being  more  intimately  combined  tliau  tbc  rc»t.  % 

1.  MO,  APO',  6SiO'  =  MO,  aSiOH  A1'0^  3SiO'. 

1.  Fritpar.  Potash'felfipar,  OrMoc^aw.— KO,  Al'O',  CS10'=K0,  3SiO' 
+  Al*0\3SiO*. — Crystalline  system,  the  oblique  prismatic.  Fiff.  81,  82, 
and  many  other  forms,  namely  those  with  «  and  /-faces;  »  :  (  =  OO*; 
uf  :  u  ^  118"  iS-&:  «  :  <  =  120°  3.'>-7';  «  :  «  =  90"  6-9'  (90°,  G.  Hose). 
(Kupfler.)  Cleavage  distinct,  [uirallul  to  i  aud(;  indistinct,  parallel  t«  w; 
specific  gravity  from  2-4!)G  to  2-601,  and  increasing  in  proportion  as  the 
potash  la  replaced  by  soda  and  lime.  Softer  tbon  quarts,  but  harder  than 
apatite;  gives  faint  sparks  with  steel.  Transparent  and  colourless. 
FusDJi  with  prcnt  difficulty  to  a  blistered,  turbid  glass.  In  bomx  it  dittsolvcs 
slowly,  forming  a  tmnflp:irent  ghv.i.  In  microcosmicsalt  it  dissolves  when 
reduced  in  powdir,  but  with  great  difficulty  an<l  pei»aration  of  a  .•tkcteton 
of  tiilica,  and  yicldw  a  gla^.i  which  becomes  opalescent  on  cooling.  With 
carbonato  of  coda  it  cfTcrvej^es,  and  is  slowly  converted  into  a  transparent, 
blistered,  and  very  infutnble  glass;  with  itulutiua  of  cobalt  it  nssnmea  a 
blue  colour  at  the  fused  edges  only.  (BcrzoUus.) 
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SILiaUM. 


A  Jtiixtnre  of  (>qual  weights  of  felspar  and  wKUe  marble,  ftwed  n  i 
■cliarcoal  crucible  in  a  lila*t-fornaOT,  yielda  a  transparent  gloM  vlud  i 
readily  dissolvod  by  acida,  and  contaiiia  only  5  9  paria  of  poti^  toWl 
parts  of  silica;  |  of  the  potash  must  thcreforo  be  rolatiliied.  (BerUoie) 
Powdered  felspar  diasoh'OB  with  diffiniUy  and  Imt  partially  in  bat  \j^ 
chloric  acid.  (0.  Hose.)  If  powdered  felspar  is  gently  ignited  wii^liM 
Qtid  the  mass  then  diircstetl  with  water,  or  if  powdered  fekpar  ff- 
vioDsly  Ignited  iij  boiled  with  millc  of  liino,  it  gives  ap  its  potaahtadt 
water,  the  lime  tiikiiig  the  place  of  potosli  in  tlio  compound.  (Px^ 
2!ierl.)  Fels|>ar  in  a  sLito  of  Diinut«  division  ib  not  senaibly  acM  tfm 
Ly  waier  at  a  temperaluro  of  100";  at  125"  (257"  F.)  in  a  hp«*i 
digester  it  nmdors  the  water  feehly  alkiJitiej  at  \aO°  (302^  F.)  ttn^lf; 
and  at  220''  (428"  F.)  still  more  E^troti^^ly  alkaUino.  The  wnpwil 
KO,4^iO''  is  probahlv  alBsuIved  out  iu  ihlH  proceas,  which  is  uf  tlrt  am 
nature  an  the  slow  efflorescence  hy  which  felspar  Is  deconipoeed  in  wttww 
fur  when  fclfcpar  =  KCAl'O'.SSiO'  gives  up  KO,-tSiO'  to  iM  «l* 
there  remains  Al*0',2SiO*,  which,  witli  2  atoms  of  water,  oonEtitdtMciif. 
(I'orchhainmcr}  /'o^.  35,  353.) 


KO 

NaO 

C»0 

MgO  .. 
MnO  .. 
Fe»0»  .. 
APO»  „ 
S10> 


Al>icli. 


&1'4 

1B60 


1806 


a- 

IS-M 

101 

I'M 


traeo 
17*97 
65-69 


li*02 


6S'7S 


un 


KO 

N»0 « 

CaO » 

MgO    .„ 
MnO    ... 

wo< ... 

AI»0»  ... 

SiO" 65-00 


884-6       100-00 

a. 

9-12 
3-49 
1*23 
103 
CIS 
0'83 
18*64 


100-00     ..„   lOO'OO 


lOHM 


Alnch. 
f. 
8*27 
4-10 
I'SS 
1-20 

0-81 
17-36 
66-73 


G-CB 

3*16 
1-40 

2'« 
ISTf 

67-87 


99-47 


9970 


lOQ-IO 


firoa ' 


a,  \n  Adulnria,  from  St.  Qotthard; — 6,  ordinary  felspar, 
of  Pjiecific  gravity  2'555; — c,  glassy  felspar  from  VesDriua;-^,  ib«  : 
variety  from  the  lava  of  Arso,  of  specific  grayily  2-6012; — *,  %  tbUlt 
vnriety  from  Kpomen,  of  specific  gravity  t'507i;—/,  the  same  fron  tk 
tiiH'  tjf  Pausiliupo,  uf  ajH>cttic  gravity  2'651.  Hence,  it  apt>««n  ibit  ll 
ifl  chiefly  in  the  glassy  fel«pnni  occurring  in  Tolcaoia  rogloni^  itflA  • 
portion  of  the  potash  la  rejplaccd  by  soda,  lime,  and  magaeA,  Bm- 
thanut'a  VaimcianiU  and  JnicrocUne  nave  precisely  tho  same  ooaporilMi 
M  feUpitr. 

Artiicial  felttpar,  with  the  same  crystnllino  form  and  eompodtloB  • 
the  native  mineral,  baa  been  found  on  the  wall  of  a  (>meU!ng  fnntiA  ii 
which  copper  ore  was  reduced.  (Koraten,  Heine,  Potj<f.  33.  'iI.) 

When  feltiipar,  or  a  mixture  of  ita  cnmponeut  parts,  U  fuatsi.  1  -ab 

are  oblaiiicil,  oren  when  the  mass  ia  cooled  very  slowly,  but  mere)/  > 
glass.  (Mitschcrlich.) 


ALBITE,  EPISHLBITE,  STILDITE. 
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2.  Mhif4,  Soda-felftpar.—inaO,  lAI'0»,  6S10'  =  NaO,  3SiO»4-  AlW, 
3iOl  \Vlien  a  portion  of  llie  swla  is  wplaceil  liy  poUwli,  the  mineral  ii 
illed  Pending  and  Patath-albttA  Albitc  belon(ji>  to  the  doubly  obliquo 
ysVcm  uf  cry.-jla,ILiza;tiou.  Priuiarj  form,  Fvj.  121,  with  the  s-faco  rnplno- 
Dg  the  acute  angle  between  w  aud  pj  y  ;  «  =  D3^  36'j  y  :  r  =  115"  .Vj 
V  =  111"  55';  «  :  r  =  119*  52';  v  :  s  =  122"  15';  cleavage  parallel 
to  ff,  u,  auil  t',  but  uiost  ilistiact  parallel  to  y.  It  almost  always  oQcara 
in  macle-crystals.  (G.  Rose.)  Specific  gravity  of  alhlte  =  2-614;  of 
perielino  =:  2'641;  of  potiLsh-albite  =  2*622.  (Abich.)  It  is  very  liko 
folflpar.  Before  the  blowpipe  alhite  behavcfl  like  felapar,  imparting, 
however,  a  more  distinct  yellow  colour  to  tho  flamo.  Perielino  fuses 
more  readily.     Not  decomposed  by  aqueous  acidu  or  ulkalia. 
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Tbfl  albite  analyzed  by  Tbanlow  was  rep;arded  as  perielino.  The 
Ptfrie/tne  of  Znblitx,  analyzc^d  by  C.  Gmelin,  consists  of  about  IKO, 
(total  7),  7AP0\  42810";  and  that  from  tlio  island  nf  Pentellaritt 
analrwd  by  Abicb,  2K0, 10NftO,2CaO,  iMgO  (total  ir>),  15Al'0\i}0!i\OK 
— The  Pofasfi-atbitf,  from  the  trachyte  of  tho  Drachonfclfl,  is,  2KO,5NaO, 
2CaO  (total  9),9APO',.'i4SiO'. 

3.  EpistiV^^!.—  I CnO,  1  Al'CV, GSiO', 5Aq.,  =  CaO,  3SiO*  +  APO», SSiO 
+  Aq.^CryBtaUine  system,  tho  right  prismatic.  Fig,  64,  without  tho 
i-faco;  u'  :  u  =  135'  Itf;  a  :  it  =  f)(i°  6*.  Cleavage  distinct,  parallel  to 
the  acute  hitcral  edge  ((-face).  Specific  gravity  =  2*25.  In  hardness 
it  is  iDtormediate  botween  felijpar  ntitl  apatito.  Transparent  and  colonr- 
lese.  When  heated,  it  Bwells  up  rtrongly  and  evolves  water.  Before  tho 
blowpipe  it  intumesces  and  yields  a  highly  blistered  enamel,  which  does 
not  run  into  a  globule.  With  borax  anti  with  microeoemic  salt  it  yields 
a  trnn-^parent  glnix,  accompanied  in  tho  latter  case  with  a  skeleton 
of  silica.  With  carbonato  of  soda  it  forms  a  clear  blistered  glass,  and 
with  solutiou  of  cobalt  a  bluo  enamel.  It  ditisolves  in  concentrated 
hydrochloric  acid,  with  sepnra.tion  of  silica  in  the  form  of  a  granular 
powder;  after  ignition,  however,  it  is  perfectly  insoluble.  (0.  Rose.) 
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4.  Stifhitf,    i?«m»w.  — iCaO.lAPO'.eSiO'.GAq.  =  CaO,3SiO'+ 
6  A<|.— CrystallineKystcm,  the  rtj^ht  prismatic  {c 


Al*0*.3SiO' +  6  A(|.— Crystalline Kyslcm,  the  rt^ht  prismatic  {or  the  oblione 
prismatic!)     Right  rectangular  prisms  with  four-sided  summits  resting 


on  the  lateral  edges;  conseiucntlv  with  tho  m,  t,  a,  and  p-facee;  ii  :  a 
=  133*3';  ti  :  m  =  123^  53*;  «":  (  =  US"  14';  a  :a—  123"*  32' and 
112"  14'.  Cleavage  very  diwtinct  parallel  to  m.  Specific  gravity  rr 
i'Hi,     As  hard  aa  flnorspar.     Tntii«|>aront  and  colourleu,  and  with  a 
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siucirv. 


^eaBtifn]  p«>Hf  HaUm  on  die  »-&ce«.  Svells  np  atfong)^  htbn  4i 
blowpipe  aad  natt  with  difigilty  to  »  bUstered  gUM.  It  u  ilowlr  k« 
eoaif4eic4j  liecoBpoeed  fcycfl»ccatnied  hjtirocfaione  add,  whb  aqanoitt 
of  iilic»  in  tiie  form  of  »  Tueid  powkr. 
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«.  3  ^tom«  ojMtronyer  late  with  4  afovu  of  Alummo. 


m.  Olu^odaae,  Sod^-wpodumau.  —  SNaO,  4AP0*,  1  OSiO'  =:  (SXaOt, 
4SiO')  +  4(AlH)',3SiO>).  A  portion  of  tbe  soda  is  replaced  bypeiiid^ 
lime,  and  ma^esia.  CiyBtalline  system,  tho  doably  oblique  pntmlie. 
&peci6c  gravity  =.  2*66$.  Resembles  feUpar,  but  fuses  witb  maA 
greater  bcilitj  to  a  transparent  and  colourless  gUas.  No4  deoomfMii 
bjr  acids. 
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Most  of  tlie  analysee  of  tbls  niineral,  howerer,  oomipoad  wn 
exactly  to  the  formiila,  4NaO,5AI-CH,  21810^;  some,  as  tUoso  of  Rcab 
and  Bodemann,  likewise  correspond  to  iNaO,  lAf  0',5SiO*;  bat  Ihoii 
ccDcrally  a  dc6cicncy  in  tlic  quontitr  of  tho  stronger  baaa.  Mort 
bably  llio  proportions  are  3NaO,  4AP0',  15SiO*;  because  thoe 
ttuns  likewise  oecnr  in  spodumenftj  and  because  the  Domber  of  tiftm  oT 
silica  therein  contained  is  exactly  half  that  which  ocean  in  ptti&tK. 
Further  analyses  of  specimens  of  oligocloso  of  the  ntmovt  posnUepohtr. 
are  neceeoary  to  decide  the  question. 

3.  Spodumene,  7V-i;jAaM<.— Either  3LiO,4Al'0^l5SiO*  =  3rtaO  S3(W 
+  4(A1'0*,  -ISIO')  ;  or  3LiO,  4AP0',  IGSiO'  =  3LiO.  4SiO»  +  4(*AW 
2SiO*).  A  porliun  of  the  lilhia  is  repUced  by  soda.  Occurs  ia  fr^^ 
line  masses  with  two  planes  of  clcavaj^c,  one  more  and  one  \mm  diillMk 
and  intersecting'  each  other  nt  an  ancto  of  105".  Specific  eraTtty  =  3^: 
harder  than  felspar.  Swells  up  before  the  blowpipe,  imp^rttnc  si  tb 
samo  time  a  slight  and  transient  purple-red  colour  to  tb«  fluBf,  sal 
fusin;?  witli  tolemhlc  facility  to  a  ncftriy  tmneparent  glass.  With  solstirt 
of  cobalt  it  gives  a  line  glass.  When  mixed  in  a  finely  divided  iW* 
with  fluorspa.rnnd  bjsulphate  of  potash,  it  imports  a  brighlerrvdoolastls 
the  blowpijK)  flame.  It  is  not  acted  ud  by  acids.  SpoJumeue  iiiiusi^  i* 
a  charcoal  crucible  to  tho  heat  of  a  bla«t-fumace]  yields  a  cUa  vfaxft 


SPODUilENE,  PETAUTE,  GISMONDINE. 
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resista  th«  ttot'ioD  of  axida;  with  au  eqaal  weight  of  carbonate  of  liino,  it 
yielihi — without  any  loss  of  lithia  by  volatilization — &  transparent  glaaa 
which  19  perfectly  decoDiiM>sed  by  acids.  (Bcrthicr.) 


At 

Spodumene. 

Stromejrer. 

Regnialt. 

Hiijen, 

KrO 

fH*4                                                                                                                          «■« 

•                     •• 

2-68 

lio «.... 

3    ... 

43-2 

G-05 

5-63       .. 

6-76 

3-84 

^t — 

- 

0-20 
0-79 

2-83      " 

!         0-32 

1po» 

4    ... 

.      205C 

28-80 

....      28-78 

.       2i-34 

27-02 

SiO« 

15     ... 

46&-0 

65- 15 

....       63-29 

.       65  30 

C6-14 

HO 

0-77 

1     .. 

"138 

I(IO-0» 

.,,.       99-46 

.     100-23 

.     100-00 

Assuming  the  fornmla  to  be :  3LtO,  4A1H)',  16SiO\  calcnlation  would 
give  5*8  per  cent,  of  IJtUla,  27'6  of  aluintiia,  and  €6'6  ofeiUca. 


PetaUtt. 

Higeo. 

C.  Gmelin,  ArfTcdsoa. 

31-2 

28-8 

2-61 
2-41 

2-301 
2-69/     - 

5-16}  ... 
0-32     ... 

.'.■75 

....      205-6 

17-19 

..      17-20      . 

17-41    ... 

17-22 

....       930-0 

77'79      . 

77-Bl 

7417     ... 
217     ... 

7921 

....     1195*6 

100*00 

..     100-00 

99-23     ... 

10219 

y.  /*ria/t(*.— lNaO.2LiO,4Al'O\30SiO*  =  NaO,2SiO'  +  2(LIO,2SiO«) 
+  4(AI'0^,  6810*).  Belongs  apparently  to  tho  douhly  obliciuo  pris^ 
matio  system.  Presents  two  pianos  of  cleavage,  one  more  and  ono 
less  distinct,  ami  intersei-tinff  eacli  oUii?r  at  an  ang-Ie  of  HIJ*.  Specific 
gravity  from  2-4  to  2*44,  Rather  harder  tliau  felspar.  Resembles  that 
mineral  in  external  appearance;  but  fuses  readily  and  tranquilly  to  a 
turbid  and  rather  Ulifltured  g1a>'.<),  iiiijKirting  at  the  Mame  time  a  red  colour 
to  the  blowpipe  fliinic,  especially  when  mixed  in  the  state  of  powder  with 
Hiioripar  and  bisiiljihate  of  potash.  Not  dcconi[K)tiOd  either  by  hydro- 
^^  chloric  or  by  sulphuric  aciJ,  even  after  ignition. 

■ 

r        KaO 1 

LiO 2 

CiiO 

li         A1K>>  4 

■  SO* 30 

HO 

I    ^ 

T  Brcitluiupt  {Po(f^.  09.  441)  de«cril>«8  a  mineral  containing  lithi» 
which  greatly  rt'semblos  Stilhito  or  Heulanditc  in  appearance.  He  haa 
given  it  llio  name  of  ZygadUe,  from  ^vy»irtf  (occurring  in  pairs).  It  is 
Found  near  ZcUerfeld  in  the  Hartx,  accompanied  by  quarts  and  very 
small  rhomboUcdral  cry.stals  of  chabatsitc.  It  hat)  n  vitreous  lustre;  tho 
fractured  surfaces,  however,  have  a  lustre  between  tliat  of  glass  and  that 
nf  inotber-of-pcarl ;  its  colour  is  rodilisb  ami  ycllowii<h  white  ;  souietiuies 
feebly  translucflnt,  but  generally  quite  opaqua  or  turbid.  Primary  form, 
a  rhombic  priam  of  about  130^  and  44';  ba^  a  diidiuet  plane  of  cleavage, 
and  its  fracture  is  uneven.  Hardness  from  7  to  7^,  l>cing  somewhat 
greater  than  that  of  scapolite.  Contains  lithia,  alumina,  and  silica;  but 
the  proportions  have  not  been  detormiaed.  Chemically,  it  is  allied  to 
Felalite  and  Castor.  H 

I  GUmonJim,  Z€aoonU(.—^  KO,  2CaO,  A  A1*0',  I  iSiO',  UAq .  =  KO, 
SiO-  +  2(CaO,  SiO')  -f  4^  APO\  2SiO= :  +  1 5 A  q.  Resembles  Imrraotomo  in 
the  form  of  its  crystals.  Speciiic  gravity  =  218.  Dissolves  readily 
and  completely  iu  hydrochloric  act<l,  yielding  a  siliceous  jelly  on  evapo- 
ration. 


440^ 


At. 


SILICIUM. 


4T-8 

56  •O 

205-6 

S41'0 

135  0 


A-oa 

7-13 

26  20 
43-45 
17-20 


784-8        10000 


„        10003 


9.  Lwnhardite. — CrysUlline  syBtcm,  tbe  obl]qae  prinoatic    fii 

;  w*  =r  83'  30';  i  :  u=  114";  cleavage  distinct  paraUel  to  «;  iafi 

Lpbtalld  to  I.     TrausJucctit,  whiU,  and  of  a  pearly  lustre.     EffloroMiB 

Inie  air.     When  hoated,  it  evolrea  a  conaiderable  (|iiaiitity  i>f  watei^  J«db 

op  and    fuses  with  intamefceace  to  a  wlitte    otianiol.      AVith    bom  il 

foms  K  traDspareni  glaaa     Dissolves  readily  in  hydrochloric  acid.  fHi% 

J^Knd<fmorpho$en,  104.) 


At. 

Ltonhardit*. 

DcUk 

CiiO»„.«.... 
At»0»  

aio>.„     „ 

HO  ™. _ 

3  ...,           840           9-40 

4  ....         S05-(i         2301 
U      ....         49A0         &5'&1 
la       ,. ,         1080         1208 

923 
ll-ft4 

1       ....         89^<6       lOOOO  ....        lOOiM 

(SCtO,  i&(y)  +  4(AP0».  aSiQ')  +  12A<j. 

f.  JTarmotcm*,  Crcw-afoji^.— Crystttllino  Bystom.  the  right  pnMXk. 
Rcctau^l'ir  prisms  (t  und  n  fucc8),  with  four-sided   eanunits  (f-lM^ 


re»tin£  on  the  lateral  cilgos;   cleava^  tltstlDct,  pamJlcl  lu  I  (thti 
latenu  bee);  Ie«8  distinct  parallel  to  m;  the  crystals  aro  gvoerallT  iamtd 

l<orossway8  into  ewh  other.     Harder  than  fluorspar,     ficforo  tho  bloT|i^ 

rit  gives  off  water  and  fuse*  to  a  trunsparent  glaaa. 

I.  Potask^Attrmotvmt,  Calcaifoul^arvtUomf,  or  PhUUptiir. —\tSi, 
»CaO,<AlK>*,l5SiO',  18A<j.  =  KO,SiO»+a{CaO,SiO')  +  4(AIHy.Sifi(r) 
4-l«Aq.  Specific  gravity  frum  210  to  217.  Loueu  water  befon  tb 
blowpipe,  avells  filightly,  and  then  fuses  to  a  tmaaltaoeat  clau.    U> 

msUv  ud  ooinplctcly  decomposed  by  hydrochloric  acid,  witii  KfoxaiiM 

r^  gelatiaoos  silica, 


,K0. 


HO 


At. 
1 

....      % 


47- J        5M 


4    ._ 

It    ». 


&6-0 

805-G 
4650 

162-0 


5-ro 

SI -97 
49-69 
17-31 


Weneldafc. 
Aotwawfc. 
,„  641  ..„ 
..  0-46  .... 
,„  6-91  ... 
...      0-41     .. 

..  eoDO  ... 

...    41-36    „ 
..     1 7-09    « 


UOmclia. 
6-33     - 


49(1 
\V9X 


KBhte. 
3  W    „ 

«*so 


3« 


M..  tin  ^  »« 

.^      My-44     .»    41'tt 

*..     1681     ..    U4l 


1 


93&-S     100-00 


98-64 


101-08     ™     99-49 


S.  Barfkhlarmotoms^—^^zO,  4A1*0^  ISSiO*,  ISAi].  s  8(8*0, 
4'4(AI-0\3SiO*)  +  l8Aq.     .Sj»«ific  gravity  rn..m   240   to  2  43. 
i,fla«ly  pounded,   il  is  |>erfcctly  dooomposed  by  hydrochloric  acid,  lh^^ 
>ith  difficulty^  siliea  boing  eepuated  in  tho  polveruleot  atatc. 
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p 

RjunoietsLerg. 

Connell. 

KoUer. 

At. 

Baryta- 

ittrmotomt. 

Aiitln;iiiitf'(. 

StroutiUL 

ObenU^tn. 

KO&N.O 

1-72     .... 

110 

BaO 

3    .. 

229-8 

19  89 

...       19-22    .... 

20-85     .... 

19-12 

CaO 

... 

010     .„. 
0-24     .„. 

P^0>  

I'lO 

AI>0>  

4     .. 

20&-6 

17-?9 

...       17-65     .... 

lft-24     .„. 

16-54 

18     .. 

»H-0 

48-29 

...       48-74     .... 

47-01     ,... 

46-69 

HO 

18     .. 

162-0 

1403 

,.,       14-66     .  . 

U'02     .... 

15-8& 

1155-i      lOOMJO 


JCO-27 


10011 


39-76 


n.  Brew3ttriie.—3{Ba.Qi  SrO;  CaO),  4AP0",  ISSiO',  15Aq.  =  3{[BaO; 
SrO;  CaO],  2SiO')  +  ^(Al'O',  3SiO')  -f  L^Aq.  Crystalline  system,  tho 
oblique  prismatic.  Primary  form,  /V^r.  81,  witU  the  facea  a,  «,  «',  ^ 
aii4  utKr  lateral  faces;  the  angle  between  a  aud  a,  aud  thu  angle  Ijctwccn 
tt^  aDtl  «  =  03  40'j  »'  :  r  =  'A3'  St^j  «'  :  u  ^  I3P;  u  :  t  =  114'  30; 
cleavage  parallel  to  t.  (Brooke.)  Specific  gravity  from  212  to  2'2. 
(Brewster.)  Transparent  and  colourless.  AocorJing  to  Council,  it  is 
but  imperfectly  decomposed  by  bydrochluric  acid. 

Ifl,  ITeuiandiU,  Lametiar  ZtolUe.  —&CaO,iA\'0\  21  SiO*,  20 Aq.  = 
8(CaO,  3SiO')  +  4(AP0»,  3SiO')  +  20Aq.  Primary  form,  a  right  rhombic 
prism;  u*  t  u  =  I2d°  50'.  Keficmblee  stilbite.  It  is  readily  decomposed 
by  liydrocbluric  aoid,  tie  silica  boiog  aopar&tod  in  tbo  form  of  a  viscid 
powder. 

At.  HtulandUe, 

C»0 3       ....  84  0  7-49 

Fe»0»  

APO»  «      4      .,„        205-6        18-35 

8iO> 81      ....        651-0        5809 

HO 20       ....         180-0         1607 


BkO     

SrO  

At.                      BremtfriU. 

2  'Z         l.W-2           718         ! 

3  ...        156-0          7-31 
1       ....          28-0          1-31 

8       '.Z         411-2         19-26 
36       ....       1116-0         52-29 

80     ....      2700      is-es 

Comtell. 

Gtnmtiui: 

...          trace 

6-75 

8-32 

1-35 

fW)"  .... 

APO»  . 

fiiOS 

0-29 
17-49 

53-67 

HO „ 

12  58 

8134-4        lOOQO 


100-45 


RammoUber;.  Waliniledt.   Thomsoo. 


....     i-a   „ 

713    .. 

f65 

,„,           „ 

.      020    .. 

.,..     17-6     .. 

.     17-08     .. 

.     17-92 

..-     58-2     ,. 

.     60-07     .. 

.     59*14 

....     lG-0     .. 

.     15-10     .. 

.     15'40 

1 


J 120-6       100-00       ....     990     ....     99-58     ....  lOOll 


+ 


IT  k.   Tico  alomao/ttroH^r  bate  to  Ikra  tUonu  of  alumina. 

i)t;wi«n*(«.^2^2MO,SiO')-f  3(2APO',SiO'}  +  4HO;  or,  2(4MO,3SiO') 
3(4APO',3SiO')  +  8HO.  A  mineral  occiirriag  in  tbo  emerald  mines 
oftbo  Urolian  mountains,  togctbcr  with  emerald,  cymoplinno,  and  pbo- 
nakite,  on  a  brown  micaceous  slate.  Forms  n'gulor  bix-iilded  prii»mijj 
with  a  distinct  piano  of  cleavage  at  right  angles  to  tho  prtncipnl  axis, 
The  prisms  appear  btae  and  trautqiarcnt  on  one  side,  and  have  a 
yitroous  lustre;  on  tho  cleavage- facv^,  bowever^  the  mineral  appears 
white  and  opaqiio  when  in  tolerably  thick  laminaj,  and  bus  a  mutlier-of- 
pc-arl  ludtre.  Its  nomo  is  derived  from  this  peculiarity  {it  and  ^«nic}, 
Hardness  from  5  to  5'6;  very  brittle;   specific  gravity  304  to  307, 
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When  heated,  it  acqnirea  a  darker  colour,  emits  a  bamt  odour,  ftod 
deposits  mobturo  on  the  sides  of  the  glass.  Boforo  the  Mowpipo  it 
becomes  upatjue,  Bwellfi  up,  uxfulmtes,  oiid  fuses  in  the  iouer  flame  to  a 
smooth  enamel.  With  borax  and  microcosmio  salt,  it  readily  yicldi  a 
clear  dass  which  aci|iiires  a  yoILuwish  tinge  on  cooling;  with  the  Utter 
salt  aleo  a  skeleton  of  silica  m  left  undis.<!olvod.  With  a  small  qaantity 
of  carbonate  of  socla,  it  yields  a  blistered  glass  which  is  dark  on  the  sur- 
face; with  a  larger  quantity,  an  infusible  enamel  slightly  coloured  by 
manganese. 

At.  Diphanile.  Jewreinoff*. 

C»0 1  f     89-6  1311  ....  1311 

FeO J  i  ....     {     21-6  304  ....  3*02 

MnO    J  [       7-2  1)3  ....  1-05 

A1'0>   6  ....         309-1  44-33  ...  43-33 

SiO* «  S  ....         232-5  33-21  ....  34-02 

HO 4  ..„           35  0  518  ....  5-34 

1       ....         69S-3       100-00         ....         99a7  t 


/.  One  atom  of  stronger  base  leUh  from  Z  ioZ\  atoma  of  alamirux. 

To  tbia  division  appear  to  belong  Pcnnaiitef  Hotelfane,  PoiyarffUe, 
Giffdnfolite,  liosUf,  Oncothie,  and  PyropHi/llite. 

If  Castor  ami  Pollux. — Two  new  uiincmU  closely  allied  to  each  other, 
diftcovered  by  Breithaupt,  and  further  ex.iniined  by  Pluttner  {Po^fg.  69, 
4.3S  an<l  44.3).  Found  in  the  granite  of  the  inland  uf  lS,\\M.-—Ca»tor 
LO,SiO=^-2;;Al'0^2SiO')  has  a  high  glassy  lustre,  is  transparent  and 
colourlci>8,  and  biaxial.  Primary  Itirm,  a  modified  rhombic  prism  not 
before  obscrred.  Hardness  between  8^  and  8f,  or  rather  greater  than 
that  of  adularia.  Spcciiio  gravity  2'3(t.  In  the  direction  of  its  two 
planes  of  clcaTngc,  in  hardncs.s,  and  in  density.  Castor  somewhat  rosombles 
j>etn]ite.  Heated  in  a  t«8t-tube^  it  neither  changes  in  appearane>e  nfir 
gives  off  water.  Wlien  heated  in  thin  himinH)  before  the  blowpipe,  it 
fuses  with  difliculty,  yielding  a  transparent,  colourless  bead;  importd  an 
intense  cimuino  colour  t<i  the  outer  flutne.  When  p()wdered,  itdiasolvoain 
borax  with  tolerable  facility,  forming  a  gloKS  which  is  yellowish  while  hot 
but  colourlesa  when  cold.  In  microcosmic  salt  it  dissolves  in  a  similar 
manner,  with  tho  exception  of  a  portion  of  silica;  the  glass  becomes 
DpalcM^ont  on  cooling.  With  carbonate  of  s«la,  it  e8'erveecea  and  yields 
a  clear  coloorlcsd  bcatl.  The  finely  divided  mineral  moistened  with  solu- 
tion of  cobalt  and  exposed  to  the  outer  flame  on  charcoal,  is  coloured 
blue  wlmro  complete  fusion  takes  place.  It  is  scarcely  attacko>t  by 
hydrwhloric  sjcA—PoUux.  3(KO,SiO»)+3(NaO,Si<V)  +  3(APO\SiC)») 
+  2H0.  Lustre  and  other  physical  characters  like  those  of  Castor. 
]ts  form  is  greatly  broken  and  resembles  that  of  Castor,  excepting  that 
tho  edges  are  less  acute,  and  frequently  even  rounded  like  thoee  of 
hyalite.  Fracture  conchoidol.  Cleavage  scarcely  perceptible,  if  any. 
Heated  in  a  glass  tube,  it  evolves  water,  and  loses  xiE  tranipareney, 
so  that  it  appears  opalescent  when  cold.  Before  the  blowpipe  it  Deoonuv 
white,  and— when  in  thin  laminiD— rounded  at  the  edges,  the  fused 
portions  rcsi.<mbliuj;  a  blistered  enamel;  colours  the  outer  flame  roddisb- 
ycllow.  Dissolves  readily  in  borax  and  microcosmio  salt,  forming  a 
tmiuparent  glass  similar  to  that  formed  by  Castor.  With  carbonate 
of  Kraa,  it  eficrresces  and  yiehts  a  clear  bead,  which,  if  fuBtnl  with 
a  larger   quantity  of  the   carbonate,   sinks   olmoet   wholly   into    tiie 
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charcoal,  leaving  onl^  a  small  opatjae  b«ad,  wbich,  if  similarly  treated,  is 
completely  absorbed.  Hydrochloric  acid,  with  the  aid  of  heat,  decom* 
poses  it  perfectly,  the  silica  being  separated  in  the  state  of  powder. 


At. 

Ctuior. 

PlattDer. 

At. 

Polttut. 

Fhttner. 

KO 

...     3     . 

...  141-6     17-20     ... 

.     16-51 

NaO 

...     3     . 

...     93-6     11-391   ... 

... 

•     10-47 

LO  

,.     1     ... 

14*4      2-71    . 

...      2-76    ., 

A1*0»   .. 

..     2     ... 

.     102-8     19-29    . 

...     18-86     .. 

..     3     . 

...  154-2     18-74     ... 

.     16-39 

Pe*OS   .. 

...       0-61     .. 

0-86 

SiO» 

,.     5     ... 

.     232-5     7800   . 

...     78-01     .. 

..     9     . 

...  418-5     50-49     ... 

.     46-20 

HO  

..     2     . 

...     180       2-18     ... 

.       2  32 

1     .. 

..     349-7  10000   . 

...  100-24     . 

...     1     . 

...  825-9  100-00     ... 

.     92-75 

The  formulie  for  these  two  minerals,  supposing  silica  =  SiO',  are 
respectively:    2L0,  3SiO'-f  4(A1»0*,  3SiO')  and  3(K0,  4SiO»)  +  3(NaO, 

fSiO»)  +  3(AP0^  |SiO')  +  2H0.  The  loss  in  the  analysis  of  PoUox, 
lattner  could  not  account  for,  as  he  found  neither  chlorine  nor  fluorine  in 
mineral.  (A  repetition  of  the  whole  process  was  impossible,  on  account 
of  the  small  quantity  of  the  mineral  obtained.)  Pollux  appears  to  con- 
tun  a  larger  quantity  of  alkali  than  any  other  known  minentl.  ? 

m.  One  atom  of  atronger  base  vnth  3  atoms  qf  alunwia. 

Biaxial  or  Potashr^nica. — Cirstalline  system  the  oblique  prismatic; 
oblique  rhombic  and  short  six-sided  prisms;  u^ :  u=  119°.... 120*^;  cleaves 
very  readily  parallel  to  t,  in  thin,  elastic  lamins.  Sp.  gr.  from  2*8  to 
3*0;  hardness  between  gypsum  and  calcareous  spar.  Transparent; 
biaxial  in  polarized  light;  colourless  or  light-coloured  with  metallic, 
pearly  lustre.  When  richer  in  fluorine  it  loses  lustre  by  ignition,  a  small 
quantity  of  water  and  generally  also  of  hydrofluoric  acid  being  evolved. 
Fuses  with  variable  degrees  of  lacility  to  a  turbid  glass  or  a  white  enameL 
(Bcrzelitts.)  Not  decomposed  either  by  hydrochloric  or  by  snlphurio 
acid. 

The  formula  appean  in  general  to  be  KO,  3 APO',  6SiO'  =  (KO,  dSiO*) 
+  3(A1'0',  SiO').  A  portion  of  the  potash  is,  however,  replaced  by  lime, 
protoxide  of  manganese,  and  protoxide  of  iron,  and  a  portion  of  the 
alumina  by  the  seaquioxide  of  iron,  manganese,  or  chromium.  The 
mica  also  contains  small  variable  quantities  of  metallic  fluorides  and  of 
water;  but  it  has  not  been  asoertaioed  whether  these  substances  are  essen- 
tial constituents  of  the  mineral  or  merely  accidental  admixtures.  The 
following  calculations  of  a  few  analyses  are  given  in  confirmation  of  the 
above  formula. 

H.Rose. 


At. 

Biturial  Mica. 

DtUD. 

Kitnito. 

KO 

5       ... 

236-0 

1009 

9-60 

9-22 

PeO 

I       ... 

35-2 

1-50 

•0-90 

ft 

Fe'O'  

1       ... 

78-4 

3-35 

3-20 

4-54 

A1*0>   

17       .., 

873-8 

37-36 

37-20 

36-80 

SiO* 

36 

1116-0 

47-70 

47-60 

46-36 

F-0  

„ 

„ 

0-56 

0-77 

HO 

" 

2-63 

1-84 

1 

..      2339-4 

100-00 

...       101-59 

99-53 

TOL.    Ill, 

S  a 

Tlie   numbers   marked   with   an    asterisk   signify    Md'O*  U  B«M^ 
unljsea,  and   MnO  io  those  of  SrMiberg. —  In   /WAmI^  or  Cin*'- 

miea  a  portion  of  the  alnmiua  is  replacc<l  hy  soeqaioxide  of  iIijiwIm 
%  Schaffhautl  drives  for  Fuchsite  the  fommfa  3«(3KO.  t>iO*)  +  «(5N'»f>. 
8iO')+aeo(APO»,  SiO^)  +  24(Cr'0',  3SiCH)  +  18(MffO,  SiO')+r:T  --' 
3SiO*)  +  0CaF»;  v.nAiov  chrtmte-mioa.  4(K0.  SiO")  +  N»0,SiO'-f  i 
SiO»)  +  2CrH)^,  8SiCH  +  7(2MgO,  SiO')  +  2>VO».  3SiO»+|MH>*.  ibArr 
8H0. 

Schaff bautl  (Ann.  Pharm.  46,  323)  describes  Fttchflite  mm  W^  CnbI 
in  cnmpoct,  sciily,  aud  likewise  rt>giil:ir  «laty  masses,  ^oaoanily  •MMf^ 
nieil  by  pare  quartz.  Stjocific  <;ravity  =  2  8G;  b&rdneoa  b«twc«tt  gniadi 
and  TocV  tsiill ;  rcititiir  eincralil  green,  paaeing  into  dnll  ^Uov.  wtt 
soiln  before  the  bluvrpipe  it  fiwelio  up  aud  fums  tn  %  ysUowlah-hivw  fl> 
buUr  Blaj^^  which,  after  continued  exposure  to  the  Same,  aequiivM  %  eti 
green  colour,  aud  ii»  tiUjfhtly  affectetl  by  ibe  magnet  In  borux  it  u  1 
solved  slowly,  formini;  a  clear  bead,  whit^h  is  yellow  while  hot  (Ctmb  •' 
presence  of  ferric  oxide),  but  whcu  cold  iu<.sume<i  s  8n«  jullnwiih  ■!■■ 
ooloar  due  to  the  cliromium.  Microcoeniio  nalt  diSBolvee  Uw  aMSnl 
readily,  forming  ahluish-green  glass  vhen  cold.  It  rt>Aist«  theoMMBuf  «fl 
■cidfl  oxcopting  the  bydruflaorie.    Chrome-mka  closely  reaembles  uuaxi^ 
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ni!Lgnesi»-inioft,  bat  has  a  duller  green  coIoqt;  it  10  easily  bent  between 
the  fingers  like  chlorite,  and  is  friable  in  small  picocif;  specific  gravity 
=  2-75  at  i\  Before  the  blowpipe  it  fuses  only  wheu  iu  very  Ihin  twaloa; 
larger  pieces  are  uiurely  ruuntleil  at  the  edges.  With  borax  and  micro- 
l_0(wmic  salt  it  yields  a  Iwaiitiful  erne  raid- ^'reen  bead;  it  ia  jwrftctly  decuni- 
'  by  acida,  especially  by  bydrochluric  acid. 

SchalThautl  has  likewise  examined  the  foUotring  minerals^  which  am 

allied  lu  biaxial  mica : 

ParagoniU  {TaU-eJaU,  liarderud  TaU,  Mica-$late).-~24{AyO*,SiO*) 
+  0(NaO, SiO^)-^-(Fc'0^ 3SiO'}.  Specific  gravity  =  278  at  4".  Some- 
what harder  than  rock-salt;  easily  scraped  with  a  knife;  of  a  yellowish 
and  greyish-white  colour;  glittering;  trauHlueent  ut  the  comers;  slightly 
unctuous  to  the  touch.  Docs  not  chan^  in  the  blowpipe  flame.  Borax 
dissolved  it^  forming  a  clear  glass,  with  raicrucosmiu  salt  it  leaves 
an  op»i(ue  skeleton  of  sUioa.  Solution  of  cobalt  colours  it  blue.  It  is 
not  acted  on  by  acide. 

Mftn/ftrodiie.  {Ma^-parite,  Uardened  7Wc.)— ]2(3A1*0',  2SiO')4- 
3(MgO,  2SiO^)-|-Fe^O»,  3SiO*+6(NaO,  SiO»)  +  9(KO,SiO').  Dull  green, 
pasAing  into  bright  green;  rarely  uccnrrin^  in  finegrained  laminie,  in 
which  case  it  much  resembles  mica.  Specific  gnuity  =  287;  hardness 
between  rock-salt  and  cnlc-spar;  ea«ilv  pulrerixed;  slightly  tranalucent  at 
the  edges.  It  has  soinetimos  an  opntceecnt,  soinetiuieH  a  mother-of-pearl 
lustre.  In  fine  laniinfl>  it  fusos  before  the  blowpipe,  emitting  a  vivid 
b'gbt  and  yielding  a  white  enamel.  With  borax  it  yields  a  colourletuf 
glass.  AIicrocu)>niic  salt  ilissolvea  it  in  a  similar  nmnner,  with  separation 
of  silica.  Solution  of  colialt  partially  colours  it  faint  bine.  Acida  have 
no  perceptible  action  on  it.  Margarodito  fonns  the  matrix  of  the 
blacK  tourmaline  from  the  Zillertha),  and  was  probably  regarded  as 
ordinary  talc. 

\  NephrUe,—[2\(2}\i^,  SiO')-»-3{CaO,  2SiO*),  i(KO,  SiO«)l  +  rAl'0', 
eSiO*  +  Fe^O^  flSiO»-*-^^(Mn'0',  2SiO')].— Denite,  with  dull  splintered 
fraeture;  appears  of  a  dirty  yellowiali-greeii  colour  by  transmitted 
light.  Takes  a  very  good  pormh  and  scratches  glaaa.  Very  diOicult 
to  break.  Specific  gravity  2*96  at  4°.  (Schafl'hiiutl,  Ai\n,  Pharm. 
40,  025.) 

BauliU. — Pescrihed  by  Korchhnmmer  as  occurring,  mixed  with  qnarta, 
on  the  Baiila  Mountain  in  Iceland.  According  to  the  same  authority  it 
ia  the  hydrate  of  an  nnknnwn  felspar,  in  which  the  quantity  of  oxygen  in 
the  bnseeMO  is  to  that  of  the  alumina  and  Mlica  aa  1  :3  ;  18  orl  :  3  :  20. 
Crystalline  system  (he  obtit]De  prismatic;  cleavage  indistinct;  fractore 
aneren,  inclining  tti  the  conchoidal  ;  hardness  between  5*a  and  6. 
S}weific  gravity  2G.S((  at  6*.  Transparent  and  eolonrles.",  somelimet 
translucent,  and  with  a  classy  lustre.  Yields  coloiirlcBs  glasses  with 
borax  and  microcoemic  salt;  m  the  latter  case,  a  skeleton  of  silica  14 
separated.     The  mineral  is  insoluble  in  hydrochloric  acid. 

PhUl\p»ite.~~VoK\\x(X  near  Marburg.  White  passing  into  yellow,  and 
of  glussy  lustro.  Frequently  occurs  iu  intersecting  maclo-rrystals  com- 
po«ed  of  an  oblique  priani,  and  a  regular  octohcdron.  (Oenlb,  Ann. 
Pharm.  Cfi,  270.) 


So3 


453 


siucn7if. 


8-«S 


;m    ... 


Xn 


3S>90      _ 


©^800       ™         4-9S      ™       Ul 
.^         S-IC      .       HS 


22-387 

0*8S8 

1*811 

M-869 

o-tea 


_      4M7 
-.      SKI 


»-Sa      ™      9»-694  .       70-44      ._. 

rr  htue  wUk  4  atoms  o/aitiwuna. 


KIVSI 
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D.  OaMFUBSiw  mr  wogoit  Siucxtb  op  Alcmx^a  xxd  aMnn 

BUB  Wm  CaBBOMTB^  BoBATCS.  oB  SuLTOaTES,.  OB  WITH  BITAUJt 
finiBIBM.    CbiABXOB^  OB    FlCOBOMB 

Cam%  iiAi  h  WW  ilii^  to  Brritkaapt  thu  minetB]  ia  Mnfinl  viU 
ilwjBB  JlW)tSAfO',llS>(y,2(CfcO,OCy)=oo«ato«olKhBohte* 
S  okMH  iT  iifcilFi  «r  UaB— DcB»;  ctearagv  paxaUel  to  iLe  ftoM  tf  > 
i^g«kr  aiz-oiri  pin.  Specific  gimnij  =  1^3^.  B«fcw  the  Mnwi 
k  mm  a  vUlt,  Miitorf  fluB.  Diaalres  w  hvdnM^Jorio  add  viU 
yimmk  ifJMiBiiirn  «■!  fct—ljy  of  a  iclh'.  (Q.  Bc«e  ) 

to  «W  oBcriMto  obtoiMd  &«■  Lib^fidd,  u  tlw^toto  of  M«--n  T  & 
HarfBiBff  i-i  to  C  SpMifie  fiantj  =  2-<4fl;  lonoB-^vUoB  or  aU» 
^«UvT  caaatiMM  alw  gtfHmwk,  of  a   TUnmn  lustn  b(  the  faadaU 

ttaBiioBWt  WkoBkntodttprw  off  water,  and  nuAaaiavtoMaiMniM; 
Uar«ihMtUb««Be»«iiteaBa«ne.  BeCm  tk«  U>wpip«  i<  (a- 
.^  "■■'.'"^^'^^^"■^•y^  y^P^^  *  «»»»yrrBt,  coba«.  ttl 
\im%MU  ghdB.  Wttk  •odattjrisUsaa  «fM|M  beodcotoBndWv'- 
aictwtMe  «h  <fiaKJT«  ii;  in  ih.  fw^t'o.* 
.^ _  »  tW  Imttcr  a  ^mm  whicb  becoMt 

-icr.     mm  tW  ZakcdMl  in  tbe  IjnU.     CiyatoliiBe  «f  ikii«b>. 
xcan;  ak^  vbw  ia  li^  MMB    ^eoAe  grBvHy  =^  3-75  »i  r 
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Scarcely  Imrder  than  gypsum;  easily  ecraU'hcd  by  the  nail;  very  friable, 
and  uiictiiniis  to  the  touch  when  jtiilveriscil.  Culuur  <;reeiiish  white; 
hiestre  eoniowhat  lilte  that  uf  niotlier-of-pt'arl;  tniiisluccnt  iit  tho  cdgoe. 
A  Biiiall  fni^niont  fuses  before  the  hh)U[>J]ie  with  vivid  light  aud  yields 
1  white,  enamcMikc  bead.  Bonix  dUsolvea  it  witli  difficulty,  foniiin^ 
kdear  i,'la*s,  which  is  yelh>w  i>Ii  while  hot,  from  the  ]ire«etice  of  ii-ou. 
With  micracuBiiiic  salt  it  etforvcscej*  ancl  then  dissolves,  leaving,  how- 
ever, a  skeleton  of  eillcii,  JSohition  of  cobalt  ini]>:irta  a  fine  bine  cohmr 
to  it.  Etlerveaces  etrongly  with  bytJruchiunc  acid.  (SehafFhiiutl,  Ann. 
PkartH.  40,  325.)  IT 

Wliiioe;.  6.  Roer.    Sclisflb&ud. 

Kmm  Lilcknclcl. 
At.  CanerinHt.  YtUow.         Grwn.  A  mpfiihgilt, 

to ....  ....       0-67     ....       0-50     ....       0-92     ....     1116 

Jf«0 5     ....     156       18-27     ....     20*98     ....     2046     ....     17-66     ....       1-23 

A1*0«   ....       5     ....     257       3009     ....     27*70     ....     27*56     ...     28*24     ....     1815 

Pe^ ....      tri«l  .,,    ..-  ....      5-2fi 

MnHJ" ....       0-86  f  ■••       °" 

SiO" 11     ..„    341      39M    ....    3742    ....    37  20    ....    40-28    ....     40-69 

C«0 2     ....       56         6-56     ....       3-91     ...       526     ....       C-S41  ,„.-. 

CO' 2     ....       44         5-151  f.,„  ^,^f.     ....       6-3B;      •     "  ^* 

HO f  •■■■      ^"    ■■•      3  2<*    ....  ..      0-61 

I  CI ....  ....      trace     ....      tr«re 

I     -..     854     100  00     ..,.  100-31     .. ,   100-4&     ....     W-JO     ....     9993 


b.  Combinatums  with  SortUes. 

m.  ArinHf.^e(QiiO;  MgO;  MnO;  FeO).  2(Fc«0';  Al'O"),  SSiO",  1B0» 
=  4[(CaO;  HyO;  MuO ;  FoO).  SiO'J  +  2KFe'0';  Al'O;),  S-'^iO']  +(eCaO, 
BO*). — Crystalline  system  the  duuhly  ublique  |irimualic.  /'I'j?.  124,  125, 
and  other  fomie;  y  :  v  =  13.5';  y  :  «  =  1.3e°  14';  v  :  n  —  \\Q  H'. 
(Hauy.)  Specific  (rravity  ^3  294;  harder  than  felspar.  When  fused 
in  a  crucible  it  docs  not  lose  wei;?bt,  but  its  speci6c  gravity  i^  reduced 
from  3-294  to  2-KI.').  (Raminelsberg.) — Swells  up  before  the  blowpipe, 
and  fusee  to  a  dark-ji^rcen  gla^s,  which  beeomeu  bhick  in  the  outer  flame, 
in  consequence  uf  the  nianL'nneee  naasini^  to  a  higher  degree  of  oxida- 
tion. Dissolves  readily  in  borax,  lomDing  a  glass  which  is  coloured  bv 
iron,  but  takes  an  amethyst  colour  in  the  outer  ilanie;  with  niicrocosniic 
salt,  the  same  colour  \s  produced  and  an  insoluble  skeleton  of  silica 
1  •opnrated.  With  carbonate  of  soda  it  first  becomes  green  and  then  fuses 
,  to  a  Mack  glass,  having  almost  a  metallic  lustre.  (Derxelius.)  Mixed 
rith  fliior8p:ir  ui:d  bisulpbale  of  potash,  it  colours  the  blowpipe  flamo 
green.  (Turner.)  In  the  native  state  it  alnifflt  wholly  resists  the  action  of 
Bcids;  i)Ut  after  fusion  and  pulvcrir^ition,  it  ts  perfectly  decuroposod,  with 
ibimation  of  ajelly.  (Rammclsberg.) 
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RaTnniQli<ber<*  ontimntes  the  whole  of  tlie  munjtaneee  and  iron  conUlMrf 
in  axinitc  x^i  sc^'giiioxides^  but  the  behaviuar  of  the  miacr&l  before  the 
blowpijio  is  op[K>8«(t  to  ihia  aasDinptioii. 

0.  Tourmaline,  Schorl.  —  Primary  form,  an  obtuse  rbombobe^rtBr 
Sig,  141,  H  :  7^  =  133^  28';  three,  six,  aud  nine-Btded  prisrae  with  the 
Iftcea  of  diflVrout  rliutuhoia^drouH,  tho  J*-ttKe  and  others  also  baTiog 
ansyinmctrical  tcrminritionn;  cleurngo  panllcl  to  r;  tip.  gr.  from  30  to 
3'd;  auftcr  IhuQ  quurlz.  Exbibiia  every  degree  of  lnui»parea<^y,  from 
perfect  ck^mo«8  to  complete  ojiacify,  and  in  aho  rarioiuly  coloured. 
Swells  up  before  tbe  blowpifM?,  ami  fuses  to  a  »1ag  when  the  flame  is 
strongly  urged ;  the  variety  called  Apyriie,  however,  does  not  fiwe. 
When  fioely  divided  tourmaline  Is  belle*!  with  oil  of  Titnol  and  the 
reetdue  dige>^ted  wiib  alcohol,  the  alc<>bol  diJiMoIvej^  out  boracic  acid  and 
barnfi  with  a  green  flame;  hydrochloric  acid  is  far  irom  effecting  complete 
deoompoeitioa. 

a.  Sodn-t&ttrmaline,  Ordinnty  Schiirl. — Oreen  or  black.  The  three 
analyses  tnade  by  C.  Gmetiu  ciinnot  l»e  reduced  to  a  common  formula. 
The  aimplcfit  that  can  be  rodnoed  to  calculation  are: 


NftO  AIK>> 

Grom  toomuline  from  Cbest«rfi«ld 3     6     .. 

Black  from  Bovvy 6     8     .. 

Block  from  Eibcastock 8     8     .. 


SO* 
18 
IS 
18 


BO* 
1 
I 
1 


NaO  is  partially  repliieed  by  KO,  CaO,  MgO,  MnO,  and  FeO;  and 
APO'  by  Fe^O'.  The  analysis  of  the  Chesterfield  tournialine  is  gircn  as 
an  example. 


Soda-towmcJim*. 


NaO 
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MnO   

F«0 
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APO*  
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Lou  bjr  ig- 
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lOG-8 
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23S'2 

14900 

H880 


4-00 

2-811 
fi27f 
3978 
30' 6& 
a'7l 


C.  Umdln. 
OwvtfTtaU.  thr*ty. 

4-63       ....        2-09     ... 
0  M     ,. 
2-S8  &MgO     113 


7-43 

30-61 

38-80 

3-ftS 

0-7S 


17*86 

SS-&0 

35-20 

4-U 


S-17 

0-8£ 

3H23 

3.105 

1-89 

0*43 


I 


3758-6       tOO'OO       ....     08*33 


96*44 


101 -ftl 


The  Bovoy  tourmitlino  coDHiHtri  of:  2KaO,  iCaO,  1  MgO.  HFoOj 
(total  18),— 2fVO*,22Al'0»(total24),— 3GSiCP — iBo';  that  fnun  Eiben- 
etock,  of:  3NaO,2lF«0  (toUl  24),— 24A1K)'.— 36SiO«— aBO". 

b.   Tourmaline  ridt^r  in   maffneM^  has  sometimes  the 
•olMtiinoa  vory  similar  formula) : 

A  brown  Tarielj'  Trom  St.  Gothnnl,  and  %  I 

bUrk  viiiicly  from  Grcciil>ad f 

A  hUfk   variety  frum  Kiiiiifibficka  ajut  1 

Kaltrniitrin f 

The  MgO  iH  iiartially  replaced  by  KO,  NaO,  CuO,  MnO,  ua  FeO. 
Aud  tbe  Al'O'  by  Fo'O*, 


TOUBUALINB. 
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The  following  caliBDUtions  are  added  in  oonfirmation  of  the  fdrmnlsB. 


At. 

KO 

NaO i 

MgO    12 

MnH>» 

FeO 

Fe»Cy  3 

APOS  29 

SO* 48 

B0» 4 

LoBsbyig-l 
nlUon     X 
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At. 

KO 

NeO 3 

MgO    9 

MnO    2 

PeO 10 

Pe>0»  4 

APO>   28 

SiO' 48 

BO> 4 

Lobs  by  ig-) 
nition     J 


Moffnetia-tourmaline. 


124-8 
2400 


235-8 
13!IO-6 
I48B0 

139-2 


3-45 
6-63 


6-50 
38-44 
41-13 

3-85 


C.  Omdin. 
OreenloDd.  St.  GoUurd. 

0-22         ....  1-20 

3-13       CaO.        0-98. 
5-86         ....  5-99 

trace         ....  Ill 


5-81 
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38-79 

3-63 

1*86 
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37-81 
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3617-8       10000 
IfajmetM-toitTDM/tM. 


96-49 


90-89 


93-6 

180-0 

71-2 

3520 

313-6 

1439-2 

14B8-0 

13S-2 


2-30 
4-42 
1-75 

8-631 
7-69/ 
35-30 
36-50 
3-41 


C.  OmeliD. 
BitKrottriiL  Kiringabrieki. 

ir.}  ■■■   -3 

4-68         ....         10-98 
1-89        CaO        0-25 


1?'44 

34-75 

35*48 

4  02 


9-38 

33*46 
37-66 

3-83 

0*03 


1 


4076-8       100-00 


100-49 


98-11 


The  tourmaline  of  Kfiringsbricka  cousiats  of  about:  2 NaO,  IG MgO 
(total  18),— 4Fe'O',20AiK)'  (total  24),— 36SiO',— 3B0*. 

c.    LitMa4ounnaline,  Apyrite,  RvhelUu,  SiberUe.—T\x^  analyses  of 
this  mineral  likewise  yield  very  indefinite  formuln. 


C.  Gmelin, 

Fenn. 
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6-32 

FeSO>  

5-96 

A1H)»  

44-00 

4000 

36*43 

SiO" 

39-37 

39-16 

42*13 

BO» 

4*18 

4-59 

5-74 

lAulrr  ig- 
nition 

1*58 

1-58 

1*31 

97-96 


9702 


97-58 


The  tonnnaline  of  Perm  is  composed  of  abont:  IKO,  6liiO,  ^MnO 
(total  12),— 32A1»0*,— 48SiO',— 4B0^  =  3  :  8  :  12  :  1. 

That  from  the  Braxils:  IKO.  iLiO.lMnO,  iFeO  (total  4),— lFe>0% 
15A1H)*  (total  16),— 24SiO',— 2B0'  =  2  :  8  :  12  :  1. 

That  of  Roma:  IKO,  3LiO,  iCaO,  3MnO  (total  8),— 12AI*0*,— 
iUSiO*,- 2B0'  =  4:6:18:1.  This  formula  is  distinguished  from  all 
the  othaiB  bj  oontMuing  only  6  atoms  of  Al'O*,  infltead  of  8  atoms  in 
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combination  with  12  atoms  of  SiO',    Generally  epe»kiiig,  all  ihe  foraui 
given  for  tourmalino  muat  bo  TCganlod  as  merely  approximate e. 

c.  Combinatioju  wUh  SuIpMattt. 

Tho  anlphate  which  occurs  in  thi^  class  of  minerals  is  pnU^ 
sulphate  of  lime,  or  pcrhapa  also  a  kiml  of  alam.  They  lik«vM6  a^ 
tain  a  sniall  rjuatility  of  Bome  metallic  sulphide,  which  peneralljr  p^m 
them  a  bluo  colour.  Bat  whotlier  this  substance  is  sulphide  of  irao  <r 
sulphide  of  aluminum,  or  double  sulphide  of  aluminam  and  irot,  tt 
duuhle  aiilphiiln  nf  iron  and  eodinm,  Aco.  has  not  yet  been  detenniofrl; 
we  only  know  that  on  the  addition  of  an  acid,  sulphuretted  bydnigM  « 
evolvt^d  and  the  mineral  becomes  colourless.  All  the  minenli  mom- 
rated  under  thia  head  probably  belong  to  one  species,  wbosa  piiMJ 
form  18  a  rhombic  dodecahedron. 

«.  /lfn«nV;.— Cleavage  indistinct,  ponllel  to  tho  Guses  of  a  rhomliff 
dodecahedron.  Sp.  gr.  2*3;  harder  tbati  ai»atite.  Grey.  (BreiUaspt) 
When  gently  heated  it  becomes  covered  with  bluo  npots  like  Mao. 
Swells  up  strongly  before  the  b)owpi|>e,  and  readily  fase«,  with  evolBlioi 
of  8ulphurou9  acid,  to  a  blistered  enamel.  VViih  borax  and  micrMMBM 
salt,  it  yields  a  transparent  glass,  in  the  latter  case  contAining  ■  skrislas 
of  silica.  Boiling  water  dissolves  out  sulphate  of  Itme.  TLe  niacnd 
dissolves  in  hydrochloric  acid,  with  evolution  of  siilphorettod  bydnfBi 
gas  and  foi-mation  of  a  siliceous  jelly.  (C.  Gnielin.) 

Ac.  Iltntrite.  C.  Gmcliii. 

KO  ..- I       ....  *7-2  1-70  ....  J-57 

NaO..:: 10     ....       a  J  20       ii-28       ..„        tin 

CtO 5       ....  UOO  5'Ofi  ....  &*2ft 

*e«0»  ..»  «.  0-61 

AI>0» 16       ....  822-4  29-;a  .„.  llH-4* 

SiO» 32       ....  9920  35-85  ....  34-tn 

CO.  SO*. .  ....  1360  4  92  .,..  4-ft9 

N»Cl    ....  29-3  1*06  ....  l-fts 

HO 32      ....  2880  10-41   1  ,..,, 

s ....  f    -*•       "^'7* 

i       Z.       27M^9       100-00         Z         M-ss 

Omitting  the  chloride  of  sodium  :  8(K0;  NaO;  CaO),  BAPO*,!! 
+  l<JAn  +CaO,S0'  +  8[(K0;Na0;Ca0),Si0«  +  Al'O»,SJOn+l 
+  CaO,t?0>+  xFeS(l). 

0.  Soteane,  Nimnty  Sj'incUane. — Occurs  in  rhombic  dodccsahedfoH; 
oleavago  Indlxiinrl,  parallel  to  the  faces  of  that  solid.  Sp.  rr.  =  l"t»; 
harder  tlmii  apatite.  Grey  or  brown.  Becomes  colourless  wbon  bsswi 
and  fuMii  to  a  Mistered  glass.  D»Mrom|J08wi  by  bvdrochloric  acid,  wifc 
erolution  of  sulphuretted  hydrogen  and  fonuatioa  of  geUtinotts  atlica. 

At.  Swrant,  Vinrentrapp.  fii  iiiiwaiii 

NsO 2       ....  62-4         18-95       ....  1 784  ..  .  1 6-  iG  |^M 

C»0..-.- ...  .-  118  .".  114  _  t-H 

MnO    ....  "■-  .   .  1M>0  .„  tt-M 

FeO   ....  ....  OOS  ...  1-50  ._  JU 

A1»0»   2       ....  1028         31-23       ....  32-57  ....  »-2A  „  I7I« 

8(0» 4       ....  I2*'0         .17-67       ....  S5-99  ....  S8-M  «  SJ-M 

BO* I       ....  400         1215       ....  9-17  ..„  Slf  _  U-W 

HO ..«  "  I'M 

S  ...„ ..„  ....  ..,  «-«»  .„  Ml 

q OM  .^ 

T       IZ         329-2       100-00       Z.       99-24     ..„     M-^S     ™     fJl* 
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KNaO  J  CaO),  2Al'0*,  4SiOM(NaO;  CaO),  SO*  (1).  The  above  aou- 
lyaes  cflnnot  be  reduced  to  esuct  calculation. 

3.  <SiWa-Aa(iyn?.— Tlie  some  crystallino  form.  Sp.  gr.  ^  1I"47.  Light 
bine.  Before  the  blowiiipo  and  with  hydrochloric  acid,  it  behaves  like 
^weaiie. 

JPotash-hauyne.—OSBimWtiT  charact«r. 

The  analyses  hitherto  made  of  hauyno  admit  only  of  approxiniate 
calculation. 


At. 

NaO 2 

CaO 5 

APO*   4 

SiO».._ .„  B 

SO»  ..- 2 

S 

CL....„ 

r  .„....^..^. 

HO  .„ 


Soda-hmi^M.* 


62-4 

at-o 

20&B 

2480 

80-0 


9-18 

3647 
ll'?7 


V*rrentr«pp. 

Niedemrtitiig, 

9- IS 

12-55 

27-42 

3501 

nm 

OAB 
1-72 

Q-ft2 


I 


680-0       100-00 


99B6 


I 


Lapit-l<mtli  contains  the  Eame  substances  as  soda-hauyne,  but  in  dif- 
ferent pro  portions. 

From  the  lapis-Iazuli,  Natural  Ultramarine  is  premrcd  by  slightly 
igniting  the  niincml,  alalcinL:  the  niaes  in  water,  reducing  it  to  Jino 
powder,  and  mixing  the  powder  with  a  melted  resinous  mass,  called  pfi»- 
tello  (composed  of  liosced  oil,  wax,  and  rcein),  and  kneading  the  whole 
well  with  cold  water.  Ultnunarino  i.^  then  deposited,  having  a  deep  blue 
colour  at  first,  but  afterwards  a  lighter  colour.  The  iron  pyrites  and 
other  inipuritie»4  in  the  liipii«-Iazuli  are  retained  by  the  resin.  The  other- 
wise very  durable  colour  is  dfstroyetl  by  acids,  with  evolution  of  t4ulphii- 
retted  hydrogen  gaa,  Ultmmariue  remains  unaltered  when  boiled  with 
baryta-water.  Hydrogen  gas  passed  over  ignited  nttminnriiie,  colours  it 
light  red,  from  formation  of  liver  of  sulpbar,  bydro^ulphuric  acid  gu 
and  water  being  evolveil  at  the  tsaoie  time. 

Jrtijiciai  t Itramafine.' — I.  A  soluliou  of  canstic  aoda  is  satorated 
with  precipitated  ailica.  Alum  freed  by  recrystallixalion  from  the 
greater  pnrt  of  the  iron  which  it  coutaiim,  is  precipitated  by  carbuuato 
of  soda,  und  the  hydrate,  after  being  wu^hcd,  is  dried  till  the  water 
which  it  retains  amounts  to  00  per  cent.  It  is  then  added  to  the  silicate 
of  soda  in  such  proportions,  that  26  |>art.s  of  anhydrous  aluiuiiia  tiliall  be 
present  for  every  31  parts  of  nnhydrous  titica  (with  14  to  33  parts  of 
alumina  to  tlie  31  parts  of  silica,  a  beautiful  blue  is  still  ohtaiueil). 
The  mixture  is  evapomted  to  dryness,  with  constant  stirring,  and  the 
manA  thus  obtained  is  reduced  to  Sue  (wwder  and  mixed  with  flowers  of 
sulphur :  this  is  mixture  a.  On  the  other  hand,  dry  carbonate  of  suda 
and  Qowcrs  of  sulphur  are  mixed  in  equal  cjuantities:  this  gives  mixturo 

*  t  ^^itQ«7  (Po9f'  70,  443)  pTes  the  foltowiag  comparattvu  rieir  of  the  fuitnulft 
for  sodiJiu  (p.  46l\  iiosesne,  hsDjiue  from  the  Aibuj  mouoUin*,  uaA  luajTie  from 
Nicdcnnenois  (SiKc*  «=  SiO"). 

Bod»Ut«    3N»O.SiO»  +  (3A130*.SiO^)^-N»Cl. 

^a»caIle    3N«0,SiO*  +  3CAlHP.SiO>)i-N»O.SO». 

HiuiyiM!  from  the  Albuj  uwuntwnt        3NbO,  HiO>  +  StAI^O*.  SiO^)  +  2C«0,  SO*. 
_            ,        K-   ,             .  r      »N»0,  SiO»  +  S(AI»O',SiO»)+Na0,SO». 

Hsojrae  fh,™  Nicdcrmrnoig   {  ^-^^^^^^  SiO»+  (3A1H)»,  SifW+  2(C.O,  SO")]. 
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^, — Od«  put  of  mixture  a  »  Uieo  intimately  blended  vilk  M*  But  4 
nixtore  f',  ftoi)  the  powiier  clowlr  preaed  into  an  eartiies  cvnnb;  ■ 
as  to  fill  it  euaiplet«l^.  The  cracible  b  then  cl4Metl  with  a  tight  filiii| 
eorer,  heated  as  rapidly  as  poeeible  to  a  tAtong  red  beat  by  fevirvaa^M  | 
h  with  red-hot  ooais,  »nd  kept  at  that  temperature  fur  two  Iwin.  u  , 
the  beat  it  raised  too  slowly,  no  lirer  of  •alpbar  ia  fonned.  aad  lb 
TBeallmg  maae  is  white,  becanae  moet  of  tbe  sulphur  i>  voktiiiMd;  hr* 
•eoond  ignition  wiili  carbonate  of  aoda  and  rulphiir,  it  may,  havanr,he 
made  to  ^rield  good  altminanne.     After  a    iraooeaefal  igtf  ^naa 

exhilitta  a  gTvenUb  vcltow  colour.     It  mu»t  now  be  griitl-,  widi , 

slight  eipo^are  to  tbe  air:  e.  p.  in  a  covered  pttmna  crocilde  iu  nLicU] 
are  nis<le  with  a   knittinf   needle.      This    lilue    lunas    tbtu   oh 
i«dQe(^l  to  powder,  boiled  with  water,  and   well   iraabed.    (C.  Go 
&kw.  54.  300.) 

2.  A  mixture  of  e>)aal  jiaria  of  precipitatetl  etltca,  cAr^jooate  of  sd^ 
•ad  ealpbor  (all  dry),  is  mixed  with  a  quantity  of  solution  nf  mik 
eofficteut  to  ut33olre  tbe  silica,  the  lulxlurc  prct^f^eil  dkiwo  into  a  dV 
cjble,  which  ic  rapidly  heated  to  i^itiou,  and  kept  at  a  strong  red  I 
for  an  hour.  The  result  is  a  btuiith  green  ma6S,  ivbirb,  after  ad 
qoent  roasting',  aestunes  a  bcantiful  blue  coloor.  Porcelain  clay  ftWI 
Yrieux,  ueeiT  insttad  of  alumina  in  the  seoond  method,  yieldi  a  Wa 
beautiful  blue,  because  it  couUius  iron ;  pipe-cUy,  a  stlU  lea*  beaoliW 
eoloar,  because  it  oonlaina  a  still  laf;ger  amount  of  iron,   (C.  Gmclia.) 

3.  A  mixture  of  2  parts  of  porcelain  clay,  3  parte  of  sulphor,  ui 
9  parta  of  dry  carbonate  of  aoda,  is  gradually  heateil  in  a  coated  eartheamn 
retort  till  it  ceases  to  gire  off  vapours ;  tbe  retort  is  broken  to  piece*  ai 
aooa  as  it  is  cold,  and  the  green  porous  nioaa  washed  with  water.  TW 
iMBaining  blue  powder  is  a^n  heated  to  ledueaa  to  expel  the  txotmd 
ni^ar.   (Robiqnet,  Attn.  /*Aorm.  10,  91.) 

4.  1073  parte  of  crystaUised  carbonate  of  soda  are  ftised  in  thetr  on 
water  of  cryvtallicalion,  and  the  foaed  mass  mixed  by  stirring,  Am  wilk 
S  parts  of  red  sulphiile  of  ar»enio — theo  with  a  quantity  o(  \iy  ' 
alumina,  prepan^  from  alum  by  precipitation  with  carbonate  ^^ 
and  containing  7  parts  of  anhydrous  alumina — and  lastly  with  a  mixtssf 
of  100  parte  of  sifted  clay  and' 221  parts  of  flow  err  of  sulphur.  TbesMft 
after  being  intimately  mixed  and  eTJ4ioiated  to  dryneaa,  ki  iatrodliDid 
into  a  crucible  provided  with  a  good  cover,  and  gently  hented  at  tbf^ift 
order  to  cxpol  the  remaining  traces  of  water,  the  tenipenaiare  beta, 
wards  raised  to  full  redness.  Tbe  mass  should  cake  together 
fniing.  U  the  materials  have  not  been  property  mixed,  the  e 
while  epot.^;  and  if  it  has  been  fused,  it  U  studded  witik 
After  cooling,  it  is  roasted  iu  order  t<>  exiv\  the  graaUtr  part  of  tbe  i 
phur;  then  reduced  to  powder  and  washed  filightJ/  oo  a  fillrr  «hh 
water.  The  bluiah-grcen  powder  thus  obcaiai>d,  i«  again  roasted 
an  hour  or  two.  with  occasional  stirring,  in  covered  basim»  at  a 
peiature  never  rising  above  low  redness.  (Tiremoa,  Cootfil  rmd.  li. 
761;  aUoJ.pr.  Chcm.  2G,  3M.) 

A  very  small  quantity  of  iron,  such  as  is  aniaUjr  oontaiMd  ia  Ik 
iarrcvlients,  is  essential  to  the  pn>ductioa  of  the  cnlour,  bat  axove  i> 
injurious*.  (Elsnor.  J.  pr.  Cf^-m.  24,  384.)  A  mixture  of  one  part  «l 
cUv  |H'rffCtly  free  from   iron   with   one  pari  of  s^ulphur  aii<i    _  •  W 

aubviln>u!»  carbonate  of  soda,  yields  a  yellowish  inasa  when 
I'  (if  sulphate  of  irun  is  added  to  the  mixture, 
black,  grv«u,  or  bluflj  according  to  the  d^r 
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U  liai  b«d  siil>j«ot«d.  (KreBslor,  J.  pr,  Chem.  29,  10«.)    When  potaah  is 
ueod  in8t*?a<l  of  soil  a,  tho  blue  colour  \6  not  obtained.  (C.  Gmeim.) 

Artilifrial  altminuriiie  haA  n  ftlmdn  uf  green  or  grey,  wheresu  the 
Dative  conijKiuiid  inclines  to  ft  reildieh  tint.  It  tustain'e  a  low  red  heat 
wilboDt  undergoing  any  chiinge.  When  elrongly  ignited  for  a  long  time, 
It  beooraee  dingy  Mue.  and  at  Iiut  white.  It  i«  also  decolorized  by  igni- 
tion in  an  atinnftpbere  nf  hydrogen  gna.  (Eisner.)  Hydrcclilonc  acid 
destroys  its  colour,  tbe  change  being  attcudcd  with  evolution  of  sulpba- 
retted  hytlrogen  and  formation  of  a  siliceous  jelly.  The  silica  after 
wn^liing,  eontftins,  aw^irdirg  to  Eisner  and  Ramnielsherg,  a.  portion  of 
euliihiir  mixed  with  it:  whence  it  would  appear,  tlmt  a  polysiupbide  of 
Aoilinm  (with  (^ulpbide  of  iron)  ia  contained  in  altramariue. 

Grern  iiUmmarine  appoars  to  consist  nf  artificial  ultramarine  which 
has  not  been  roa«ted.  When  heated  to  redness,  it  becomes  yellow,  and 
afterwa^iA,  on  couling.  greenish  blue.  (Eisner.) 

%  5.  Brunncr  [Poffy.  R7,  541)  reoommcndA  the  following  prooeeB: 
BO  intinmto  tnixturo  is  niado  of  70  pnrt«  of  silica  (ho  himself  uses  a 
peculiar  sand  found  near  Ncngnan  in  Bern,  and  containing  9425  per 
cent,  of  silica,  3*03  of  alumina,  ie\  of  lime,  and  0-94  of  sesquioxide 
of  iron).  240  parts  of  burnt  alum,  48  of  powdered  charcoal,  144  of 
flowers  of  sulphur,  and  240  of  anhydrous  carbonate  of  soda,  all  pre- 
viously reduced  to  au  impalpable  powder.  Tlie  mixture  is  introduced 
into  a  hcasian  crucible,  and  the  cover  luted  down.  The  crucible  is 
then  exposed  to  a  modorato  red  beat  kept  as  eteudy  as  possiblo  for 
au  bour  and  »  half,  after  which  it  is  suflV-red  to  coul.  Wbou  the 
operation  is  successful,  the  mass  proseota  a  looi-e,  somifused  appear- 
ance, and  a  grccniuti  or  reddish-yellow  liver  of  frulphur  colour;  it 
is  also  nnlucoil  to  about  two-fifths  of  its  former  volume.  (If  it 
appears  solid,  fuwd,  browner  in  colour,  and  of  still  .'^uuiltcr  bulk,  wo  niay 
conolude  that  tbe  temperature  bas  lKH>n  raised  too  lii^h.)  Tbe  mass, 
wbich  is  readily  detached  from  the  crucible,  is  put  into  u  diab  and  washed 
with  either  hot  or  cold  water,  till  tlie  Irq^uid  no  longer  hns  a  eulpburoua 
ta«te.  The  residual  dark  greenisb-blno  powiler  la  then  thrown  on  a 
filter  and  dricMl.  The  dry  powder  is  next  mixed  with  an  equal  weight  of 
sulphur  and  1^  tiinen  its  weight  of  anhydrous  carhonato  of  aodo,  and 
treated  as  l>rf<>re.  Tho  resulting  maea,  after  wni^hiug  and  drying,  is 
once  mure  healed  with  tbe  same  proportions  of  sulphur  and  c^trbonate  of 
Bmbi,  the  prodocl  boiled  for  some  time  with  water,  and  then  thrown  on  a 
filter  and  washed  with  cold  water,  till  the  liquid  wbich  posses  tbroogh 
ceosce  to  affect  aoctato  of  lead.  Tho  powder  after  drying  i«  passed 
through  a  fine  sieve  to  separate  impurities,  and  then  treated  m  the 
following  manner.  A  cast-iron  plate  or  platinum  dish  is  covered  with  a 
layer  of  pure  sulphur,  about  one  line  in  depth,  and  on  this  about  tb« 
anme  quantity,  or  a  little  more,  of  the  perfectly  dry  compound  is  sifted. 
The  plate  is  then  carefully  heated  till  tho  siilpbiir  takos  fire,  the  com- 
|K)Qnd  itself,  at  the  same  time,  being  kept  from  ignition  as  much  a« 
possible.  (Or  tbe  preparation  may  l>e  mixed  with  half  its  weight  of 
sulphur  and  cautioosly  heated  as  before.)  This  process  is  rej>eated  tliroo 
or  four  times,  tho  roaidue  on  each  occasion  being  detached  from  the 
plate  and  reduced  to  powder.  The  opeiutioa  is  repealed  till  a  satisho* 
tory  colour  is  obtained. 

Brimner  is  of  opinion  (1),  that  tho  presence  of  time  is  accidental 
only,  nnd  of  little  consequpuco  in  the  preparation  of  ultramarino  ;— ^'2), 
that  tho  iron  UkewuM  plays  but  an  uuimjtorlant  |>artj  siuoe  he  has  suo- 
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oeeded  id  prepartng  nltramuine  with  materials  perfectly  firM  tnm  ttii 

uietnli  and  (3),  that  the  blue  colour  is  dopendeut  upon  w  ao^M^  i— iwd 

a«  potuiih  yicldB  an  aDalogous  couirinunu  wbicb  is  perfectly  whit*-   II 

j'tke  burning  {iroceBS  witfasiulphur  aud  carbonate  of  soda  be  coatinaeJtfts 

Lthe  compound  baa  attained  it^  finest  colour,  a  point  id  reached  at  wbxi  ll 

[«ea0es  to  incrciise  ia  weight;  but  if  it  bo  thou  heated  without  the  atliirtmo  <i 

snlphuT,  an  iDcrcaso  in  weight  is  again  obserred,  and  a  hum  ubteiM^ 

harin^  a  paler  bluo  colour  with  a  tingo  of  black,  roeembliog  t^  titmmt 

varieties  of  uatiro  ultramarine.     The  powder  at  the  ivune  tiawlawut 

Bofi  louse  texture,  and  beoonioa  denser  iiud  granular.      In  thiait^it  Jm 

*  Dot  evolve  bydrosulphario  add  with  hydroclUorio  acid,  ahoviag  thai  tl 

contains  no  unoxidizeU  metallic  sulphide. 

Priickner  udupL3  the  following  method.  Snlphide  of  sodinn.  pv* 
pared  by  if^niting  the  snlphato  with  powdered  charcoal  in  a  eranUi 
or  Diaffle,  ia  dissolved  in  water;  eulphur  a^ide*!  lo  ensure  iatoratioa;  tk 
ConcentratAd  solution  mixed  with  ^  per  cent,  of  ferrooa  sulphate  ladSS 
per  cent,  of  well-prepared  clay  aa  pure  aa  possible;  the  nnztare  eT»f»> 
rated  to  dryness;  and  the  resulting  tnaas  reduced  to  powder  and  ipM 
for  about  an  boar  iu  a  cupelling  furnace.  Wbon  cold,  it  is  exhi 
witb  water,  dried,  powdered,  and  once  more  expoeed  to  beat  in  tbe  i 
whereby  tbc  dcsir«d  colour  is  produced.  It  la  ground  down  obii 
for  use.  (Priicknor,  J.  pr.  Chcm.  33,  257.)  5 

Vtftf/wai  i:7/nmurtw.  Art^eitU  C7irmmm1m>. 

rTnaSCvmbci^ 

ClcmaiC  H  BlMt.         Grttn. 

D&onnei.    CGmeliu.  EUncr.               Varreatftfy. 

KO..-.. ...                  ...  ....                ....        1-75      ... 

NaO 23-2    ...     12-06    ....  23*0    ....     255     ,.„     2V*T     Ma     l«l 

C«0_ -      31  (C»C)  1-5J     ....  ....                ....       •W      _       tU 

A1*0»  -     US    .„    2200    ....  2»S    ....     »0-O     „..     2331      ^     »■» 

SiO>„ 35-8    ....    47-31    .„.  40-0    .„.    39-9     ....     4V«0      „     STW 

SO* «..      4-M    ....  3-4    ....      0-4     ....       3-aa     _ 

» "••" -      » »    -■      "  '^     •    \b  3-5    ....       1-0      8        I'M      _      ll-O 

T«o -..  ....     10  ....     0*9   Pb     i-o«  r«*o»  ra 

^;^r}      ""  '^'^' "   ^ 

lOO'O    .».  100*00    ...  100-9    ...  101-3     ....     9B*73     .       I0*«» 

S,  a,  in  Eisner's  analyses  is  salphnr  cvotrcd  in  the  Ibnn  of  «t|i»- 
retted  hydrojrc"  wben  tbe  mineral  ia  treated  with  bydr«»cblQric  acid;  &k, 
is  sulpliur  wbicb  remained  attached  lo  llic  silica.  S,  a,  furtns  the  \apti 
proportion  in  the  ^'reen  (nnroasted)  uUramarine;  the  cfaanfe  fnm  A* 
green  variety  into  tbe  blue  appears  then  to  depend  upon  tbe  abaliwli« 
of  iron  from  tbc  sulpliide  of  iron,  or  of  audium  from  tbc  pruiiiealphU*  •( 
aodium  by  the  oxygen  of  the  air  and  the  formation  of  a  »Blpbl4a«f  a 
hiicbor  degree  of  sulphuration.  As  the  sulpliur  is  more  than  fnfff*—* 
to  combine  with  tbe  iron,  sulphide  of  sodiiiui  must  aUo  be  pneeat,  1^ 
tlier  with  enlpbide  of  iron.  (Eisner.) 

t  F.  Wbri^'blson  (Ann,  Phamt.  54,  35«)  hM  aoaljieil  tU  two  W- 
loffiug  silicates  containing  sulphuric  acid. 
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d.  Combinati<tn  with  AfetalUc  Ckloridn. 

I.  5(xfa/i(<.— 3(NaO,SiO*  +  AI'0',SiO')-fNaCI.  Primary  fonn:» 
rliombic  dodccalicdron;  clcara^  parullol  to  its  faces;  ey.  gr.  from  2*29 
to  2-4!^;  hardness  equal  to  that  of  feUpar.  Transparent,  white,  greVi 
bloe,  &c.     Fuses  easily  Wfore  the  bJowpipe,  somctimcB  tranquilly,  some- 

Ltimes  ewolling  up  anu  forming  a  blistered  glass.     With  hydrocblorio 

Iftcid  it  readily  yields  abiliccous  jelly. 
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2.  Porcelmi  Spar, — 4(CaO.  SiO«+APO\2SiO*)  +  NaCI,   Or,  accord- 

I  ing  to  Schaffhiiutl  4(AP(y,  Si(y)  +  2(CaO  SiO^)  +  (NaO,  SiO»)  +  iKCl.— 

t  Rhombic  prisms;  t*'  :  «=92''  (nearly);  cleavage  parallel  to  m  and  (.    Sp. 

gr.  =  2-6.     Softer  than  felspar.     Transparent  and  colourless. — Fuse*  with 

toleruLlc  facility,  swelling  up  aud  funning  a  culourless  hlistered  glaw. 

Decomposed  by  strong  aoids,  but  without  formation  of  a  Jelly.    (Fuchs.) 


At. 

Poreelcitt-»par, 

Fackfl. 

SchaffLavtU 

NiO 

..« 

6-& 

c»o 

4       ... 

1120         1497 

15-25 

.... 

15*4 

A1»0>  

4       ... 

205-fl         27*48 

27-60 

27-3 

sio* 

12      ... 

3/20         49  72 

4942 

.... 

49-2 

N«C1    

1      ... 

586           7-S3 

7-93 

KCl 

1*2 

HO 

1-2 

748-2       lOO-OO 


100-00 


100-8 


h 


e.  Combiiiaiiong  in'(A  Jfctaltic  Fluorides, 

LitAia-mtca,  Lepidotitf. —  Six-sided  tables  with  two  angles  of  about 
123',  and  four  angles  of  119^  Eui-ily  fcplit  iolo  thin  elastic  Inmtnre, 
with  metallic  pearly  lustre.  Specific  gravity  from  2-8  to  30.  Softer 
than  calcapar.  Transparent  or  trunsloceot;  biaxial  to  polarizc<l  light. 
—When  heated  it  ovelvea  water  and  hydrofluoric  acid.  Fu^es  reiy 
readily,  swelling  up  and  forming  a  gljss  wliicli  is  for  the  most  part  trans- 
parent  and  coluurle^,  but  brown  or  black  if  it  contains  a  larger  quantity 
of  iron.  Colours  the  blowpipe  flame-red,  eei|tecially  un  the  addition  of 
bisulphate  of  pntarili.  Dissolves  readily  and  abundantly  in  borax,  forming 
a  transparent  gloiwi;  dissolves  in  niicrocosuiic  talt,  with  the  exception  of 
a  skeleton  of  allien,  and  forma  a  gloss  which  becomes  opalcKcnt  on  cool- 
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Wt  aftar  ifutkn,  «.niT,T..t^K    «.Mu,iit   r-rMun.-  u  oliceov jtif: 

(   :    }  0.       ftw  ikl 

■ftjWa«4MedtlwlbrvftU  .  -  ^.. .,  .-.^  ^  ^  v.  ...      ,  ..-  .J)  +  (KF.?J" 
TW  M^a'wiiJai  ol  iraa  and  nuifuieM  partly  replaoo  tb«  ftmnaa. 
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a,  is  Litkt»-«i«a  bom  tii4  I'lml; — b,  Lopidolite  from  UtSn;  Cr  I<i>lu>* 
iMa  froa  Ziuinld; — ■/,  from  Munioakj  in  th«  Urml;' — r,  a  ImvttA 
^«ll»«  Twictj'  of  anknown  origin. 

C^mlimahm  ufa  SUkaU  vilh  Aluminate  ^  Magnesia. — XawHtf^  I 
litt^  with  vhich  'also  Sfyl^nit^,  UofmttiJ*  or  Ckrywfpkast*  apfw  ^U\ 
i*mlicaL-lC»0. «MgO,  JAl'O^,  iSiO".  lAq=  2(MgO,AW)  +CW)^J 
+  Ad. — Occttrs  in  ud1»  wliich  bare  a  piano  of  «l«ara^  paraUri  I 
firitteipal  faco.   Sp.gr,  from  30  to  3- 1.     HardDon  equal  to  tint  via 

Mctbnidacf,      PtattBw. 
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SlLlCICH    AND   ThoRINUM. 

S1UC1.TB  OF  TnoRiNA. — T^oriU,     Before  tlie  blowpipe  tliis  mineral 

assumes  a  browuieh  red  colour  withuut  fusing.      It  la  decuiiipotjud  by 

hv<!rochloric  acid  with  fomiatlan  of  a  jolly.   Coniftins  in  100  part*:KO  0'24, 

faO0'10,CaO2-58,MgO0-3G.PbO0*80,Mn'O»2-39,Fc'O''3  40,APO"00C, 

y  1-61.  SnO*  001,  TbO  5T01,  SiO'  18-98,  UO  9-50.     (UnOecoinpooea 

Imioeral,  1-70;  loss,  0-49.;  (B«rzelius.) 


ElLIClPU  AND   ZmCONIDM. 

A.  SmoATE  OP  Zncovik.— Zircon,  ffyacinlh.—2ZrO,  SiO'. — Crys- 
Jliae    svstem    the  srjinare    prieniatic.       /"i^.  29,  30,  and  other   forms. 
:  t=124'  12';  e  :  3^=117^  48';  «  :  r=l3r  49';  cleavage  jiaralicl  to  r. 
TIauy.)     Sp.  gr.  from  44  to  4-5.     Harder  than  quartz. — Does  not  fu«o 
eforo  the  blowpipe,  although  It  loses  colour.     In  a  large  i^nantity  of 
orax  it  dissolves  with  difficulty,  and  forms  a  transparent  glasij;  trith  a 
^■mailer  qnantity  it  fonnB  a  tnrhid  glass;  does  not  dissolve  to  any  percep- 
tible extent  in  microcosmtc  salt  or  carbonate  of  soda.     Not  decomposed 
by  acids — even  by  hvdroflunric  acid— hot  oil  of  ritriol,  however,  acta 
sfightiy  on  it.  (Bcrzelms.) — When  chlorine  gna  U  passed  over  an  ignited 
mixture  of  powdered  zircon  and  charcoal,  chloride  of  silicinm  is  alone 
erolved,  ana  the  residual  ma3a  gives  up  no  zirconia  either  to  water  or 
io  hydrochloric  acid.  (Wohler,   Pogff.  II,  148.)     Zircon  may  be  fujied 
with  potash;  lime,  or  ozido  of  lead. 
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B.  pLroRiDE  OP  S1LICIUM  AXD  ZiBCOKtHM. — Whlto,  pcafly  crystals, 
very  soluble  in  wiUor.  The  solution  becomes  turbid  on  boiling;  but  the 
greater  port  of  tho  ealt  roniaina  dissolved.  (Itcrzelius.) 

C.  SiriCATB  OF  ZiBCONiA  AWD  PoTASH. — One  part  of  powdered  zircon 
is  ignited  for  some  time  with  from  two  to  four  part«  of  hydrate  of  potash  in 
a  silver  crucible,  and  tho  cooled  mass  exhausted  with  water,  which  t.ake8 
up  tho  excess  of  potash,  together  with  a  small  portion  of  silica,  leaving 
the  double  uilicatc  of  zirconia  .ind  potiish  in  tlic  form  of  an  insoluble 
powder.  In  pure  water  this  salt  remains  suapendcd  for  n  eonsiderahlo 
time,  but  from  water  containing  potash  it  la  soon  deiH>i^ited.  It  ia  perfectly 
fiolnhlc  in  dilate  hydrochloric  acid.  (Chcvrenl.)  If  400  pnrt«  of  hydrate 
of  potash  are  used  to  every  100  parts  of  circon,  the  water  exiractj*  5  per 
cent,  ont  of  the  .').'3  per  cent,  of  silica  contained  in  the  xir<^nn,  together 
witli  the  excess  of  potash;  and  the  washed  residue,  after  ignition,  weighs 
12^  p:irts;  it  therefore  coulaius  2Q  parts  of  jjotu^h.  (Bcrthicr,  Ann. 
Chim.  J'hy*.  59,  193.) 

D.  SiLicATB  OP  ZmcoHtA  AKD  Ltui!. — Prepared  by  fusing  a  mixttiK 
of  sircoD  with  quarts  and  marble  la  various  proportions,  in  a  diarcoal 
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crucible  exposed  to  the  heat  of  a  blast  furnace.      By  this  meaat  11 
iron  in  the  zircon  is  reJuced.^^j.  100  parts  of  arcon  witli  234  puts 
^Hiartz  qihI  333  parts  of  marble  yield  a  dense  transparent  glasH  frnrroond' 
with  a  white  atony  crust— 6.  100   :   101    :  333;    pulverulent,  slightl 
baked   together. — c.    100    :   267    :   222;    imperfectly     vitrified,    whi 
opaqne,  rcaemliling  porcelain. — d.  100  :  334  :  222.      Light  grey,  trwi. 
parent  glass,    with    conchoidal  fracture. — e,  100   :  167  :  232;    mei<elj 
softened;    pale    gn'y,    with    granulated  fracture.—/.   100  :   100   '■  ]^^'t^ 
perfectly  fused,  senii-vitrcous,   dense. — g.  100   :   67    :    HI;    sometimi 
opaque  and  etoiiy;  souietimea   transparent  and  yitrcous,  witlj  coneboiil: 
frncturc   and  diaimmd  lustre. — A.  100  :  33  :  111  ;    wblto,  opaque,  wll 
shining   luul  somevhat   laniinatcil    fracture. — L  100   :    16   :    111;  wUm' 
opaque,    dull,  and   stony.     Thn.sc  of  the  abore  mixtures    in   which  lbs 
lime  amounts  to  less  than  one- third,  are  decomposed  by  acids.  (Bertkisr, 
Ann.  Chim.  Vky».  .19,  190.) 

The  fallowing  minerals,  though  belonging  to  this  head,  do  not  adflul 
of  accurate  calculation  : — 

EudialiU. — Cryetalltne   system    the    rhombuhedral.     Primarr   foin, 
an  acute  rhombohedron,  Fig.  151,  »■* :  >■"  =  73   40';  cleava^fo  ponuleJ  tOJ^ 
Specific  gravity  =  2'89.     Harder  than  apatite.     Trausluceut  and  of  a 
reddifih  colour.     Before  the  blowpipe  it  (uses  with  tolerable  faeilttv  to 
greyipli-green    eniiniel.       Disflolves    readily   in   boi-ax,    yielding    a   gl; 
sliglitly  coloured  by  iron.     Easily  decomposed  by  microcosniie  kiU,  i 
skolut'iin  of  silica  swelling  up  to  such  nn  extent  ii»  to  destroy  the  globntsti 
form  of  the  l>ea«i.     With  carbonate  of  yoda    it  forms  a  very  refrarturr 
glasii.   (Berzelius.)      It  ia  completely  decomposed    by  hydrochloriu 
with  fonnation  of  a  jelly. 

OeT»tfdiite. — Crystalline    system    the   square  prismatic,    with   thr 
square-baaed  octohedrons  and  two  square  prisms;  the  angles  vcrr  n< 
agree  with   those  of  zircim.     RpeciHc  gravity   =;  3"629.      Hardrr 
apatite.     Evolves  water  when   heated.     Infusible  before   the    Uluwpi 
With  borax  or  microcosmic  ^It,  it  yields  a  colourless  glwn.      Does 
dissolve  in  carbonate  of  sotla.  (Forchlmiinncr.) 
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IT  [For  an  extensive  and  intereating  arrangement  of  polytnoric-isoBai 
phoiu  minerals,  chiefly   comprising   those   of  the  talc  genus,   vid*  "" 
ocheorcr,  J^offg.  71,  44*5;  aleu  Berzelius,  On  the  Formation  o/  a   "  ' 
Sjfttem  of  Mtjieraioffy,  Fogg.  71,  456.] 

The  discoveries  of  Ebelmcn,  relating  to  the  artificial  fonnatiM 
of  minerals,  may  bo  appropriately  introduced  In  this  place.  By  ftui^ 
together  a  mixtnre  of  alunima  and  mngnesta  in  the  samo  proponiiMtt  v 
thty  exist  in  spinellc — with   boraeic  acid  (as  a  flux) — in    Uao  sintfvM 
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heat  of  a  pottcry-furnnoe,  Ebclmen  obtaluod  a  great  nnmber  of  regular 
ctiibecIniMM  niixett  with  doJccabeJrona,  which  were  jjerfentlv  infusible 
.  oforc  ihe  blowpipe,  aud  eeratched  g\ii^.  By  adding  a  small  iiuantitv  of 
chruiiiic  Dxide  or  oxiile  of  cot>alt,  the  crystals  were  obtained  of  a  red  or 
bliw  colonr.  The  8|>ecif]c  gravity  of  the  crystals  rariud  from  3'52  to 
3  .')8.  Again,  by  iguitltig  a  mixture  of  alumina  and  yttria  (or  gluciua  IK 
in  the  proportions  of  Cymophane,  with  boraeic  acid,  a  cryetalline  ma^  u 
obtained  which  srratchea  tnpaic.  Alumina  inuy  be  obtained  in  the  crya- 
tallinc  form,  by  fusing  a  mixture  of  one  part  of  alumina  with  between  3 
aii<l  4  pnrtd  of  fused  bomx.  {Compt.  rend.  25,  081.)  Id  a  flnbsequoot 
pajicr.  Filielineii  gives  (lie  method  of  proceetUng  and  tho  proportion*  as 
fallows : — For  red  spinelle,  6  parts  of  alumina,  3  parts  of  magnesia,  0 
part^  of  fused  boraeic  acid,  and  from  *10  to  -15  parta  of  chromic  oxide; 
and  fur  the  blue  crystiU,  the  same  proportions,  substituting  oxide  of 
cobalt  for  tho  chromic  oxide.  Tho  Eubstunccs,  after  being  weighed  out 
eeparately,  are  intimately  mixed  and  put  into  a  broail,  Hat-bottomcd  dish 
of  tmgtaxed  poreebiin,  lined  with  platinum  foil.  The  dish  18  then  placed 
in  a  j)rotecLing  crucible  similar  to  that  used  in  the  manufacture  of 
pun-chiin,  but  amaller;  and  the  whole  exposed  iu  a  pottery  furnace  (auch 
as  that  of  St^vres),  and  left  there  during  tho  regular  period  of  burning. 
(.-;««.  CHm.  PUyt.  22,  213.) 


Other  CoHror^fDs  op  Silicium. 
With  tin,  lead,  iron,  copper,  eilver,  and  platiuuni. 
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Stttovtxii  :  Altnakam,  Tilan  THamt. 

BUlory. — Oxide  of  iitantum,  ftlrcaJr  mode  kaown  hy  GfCgor  in  1 
M  a  aav  metallic  oxide  occaniog'  ia  Mtaakiic^  was  foaod  alao  in  E 
1794   by  iClaproth,   who  more  mceontely  m^wtigaMd  thttcbcai^ 


m 


properties  of  tiUiiium;  tltis  meul  waa  still  iiuthor  exanined  in  I 
H.Roao. 


Sources. — At  free  titanic  acid  to  Rutilo  nod  Anataae;  ai  titaaje 
oombined  vilh  rartons  oxides  in  Titantte,  TiiaDtforous  iron,  Bero 
Greenovite,  Mosandrite.  Euxemt«.  AescUJuite,  Polyniigutio,  Oentedtdii 
as  fluoride  of  titaniom  iu  Warwickite;  a«  titanic  acid  or  a  titanate,  ia  vffj 
minute  quantities  and  accideotallr,  in  the  Quarts  of  Rabciuteia  ud  A 
the  Coranduro  of  Piedmont  (Fachs),  in  manr  Tarieties  of  Jdica  (PscUnt, 
in  CbryiKtberrl  (Scgbort),  in  Acniit€  (\  on  KobeU)^  in  PrmcMMi 
(Wiihlnr),  and  in  the  clay  of  Craoovand  Freiberg  (Keraten).  A«oda| 
to  Brett  aud  Bird  (/Vyy.  34,  518),  hessian  crucibles  contain  (iMa  1  ttm 
per  cent,  of  titanic  acid;  bat  Woblcr  and  Scbwarxenberg  (P<^.  3j.  SOTV 
Erdmann  {J.  pr.  Chem,  4,  496),  aud  HerWrger  {Rp^cri.  55,  62>,  cuoMait 
diecorer  any  titanium  in  them.  In  a  simifau-  manner,  Maichawl  (</.  ^< 
Chem.  m,  372)  refuted  the  assertion  of  Ree«  {PkH.  Ma^.  J.  S,  398,  ai4 
6,  2U1),  «-ho  £tatc«  that  tlio  suprarenal  glanda  and  tbo  blood  of  mas 
tain  titanium. 


Preparaiion.^\,  ^Hien  titaniferous  iron  orea  are  fused  tn  irott  i 
ing  fumacea,  Uie  titanium  likcmise  separato>f  iu  tlie  metallic  «Cit«^  J 
found  in  very  small  cubical  crystals,  l>uth  in  the  ela^  and  in  iW 
which  collects  in  cavities  in  the  hearth,  and  is  bn*kfn  n^i  when  tlies 
work  IS  renewed.  By  dissolving  out  the  iron  with  boiling  bydrccyo» 
acid,  trentiug  the  resiitue  with  aqtia-regia^  then  wa.sbiug  away  the  p> 
phite,  and  lastly  separaliug  by  mechanical  means  those  portioas  of  A* 
slag  which  arc  left  undii^olved  by  hydrochloric  acid,  the  evystalt  if 
titanium  arc  obtained  in  a  state  of  parity,  llie  taasa  may  wim  b 
repeatedly  boiled  with  dilute  sulphuric  acid,  then  with  aqua-rv^  to 
dissolve  the  ferrous  silicate,  and  afterwards  washed  with  water— tks 
pieces  of  carbon  being  cru?heil  with  a  cork  and  washed  awar.  7)* 
larger  fragments  of  silica  arc  then  to  bo  jitekod  out,  aud  the  smaller  vmm 
removed  by  fusion  with  carbonat«  of  potash  and  digef^tion  in  walcr, 
the  reeidue  is  pure  titanium.  (A.  Werner, ./.  pr.  Ckcm,  10.  XIS.)  W* 
laatnn  discovered  these  crystals  of  titanium  in  the  iron-slaga  uf  Meriif 
T3'dvil  in  Wales;  they  had  also  been  previoiialy  found — lliough  tbd 
real  nature  vvaa  not  recognized — in  the  slab's  uf  the  iruo-works  of  U.^ 
Moor  in  York&hire,  of  Pidding  in  Derbyshire,  uf  Ponlypool  in  K«*^ 
mouthshire,  and  of  Clyde  in  Scotknd.  Rocoutly,  ibcy  have  lie««  nv 
marked  by  No^gorath  {Kastn.  Aixfi.  4,  351),  Meyor  (A'ajt/a.  Jr^  13, 
272),  and  Hliuefeld  (.S'cAw.  50,  332),  in  the  sbj^  uf  lb*  Royal  W'urkM  U 
Upper  Site«iia;  by  Karston  {Pogff-  3,  175)  in  a  Slrsian  b]a4t-funiao(i  Ij 
Walchncr  [Schic.  41,  80;  44.  47^  in  the  iruu  on  the  bcEUth  uf  a  UmI- 
furnace  at  Kaudem,  in  the  Oberlaud  of  Baden;  by  ZJnken  {l****^. 
in  tho  blast-furnace  at  M^despning  in  the  Hartx;  by  Laugter  ,„ 
Phil.  18'i5,  102)  in  a  bloft-fumaco  in  the  department  at  Uw  UuselU; 
by  Karl  Stuutm,  in  a  similar  manner,  in  the  blast-funiaoea  of  FibHiW^ 
Bcltingcn,  and  Abcntheuer  near  Saarbriicken.     The  vy^oaMk  lewd  ia  i 


Gollcctioa  by  Nbggerath  (ScJiw.  65,  385),  «x  ounces  in  weighty  and  coa- 
sisUng  of  Lli rev- fourths  of  crude  titaniam  to  one  fnnrth  of  pig-iron— 
appears  likowisc  to  have  hcca  obtained  front  one  of  ihes^  ironworks. 
Biumenau  {Ann.  J*har7n.  67>  lii2)  dcKMibcs  a  specimen  of  titanium 
found  in  a  sniuUiui^-furntice  »t  RiiUclaud  in  tlie  Huitz^  bho  weight  of 
which  was  at  least  80  lbs. 

2.  Oude  of  titanium  te  mixed  with  oil  or  a  small  quantity  of  char- 
coal, and  uxpowd  in  a  cuvertnt  crucible  to  the  strongeet  beat  of  a  bhiafr- 
fomaco.  ( Vaiji)uplin,  Ijimpadiiis,  Laugior.)  The  reduction  or  at  least 
ike  fuHiun  of  the  reduced  metal  is  but  very  imperfectly  effected.  Famdav 
(Oilb.  60,  188)  did  not  succeed  in  fusing  it  in  a  blast-furuace  in  which 
Hetwian  crucibles  were  molted.  Bcrthicr  exposed  a  mixture  of  one  port 
of  ruiik*,  nnp  part  of  dry  carbonate  of  sodii,  one  pitrt  of  sulphur,  and 
rather  more  than  ouc-fifth  j>art  uf  charcoal,  in  a  black  lewl  crucible  lined 
with  charcoal,  to  the  strongest  heat  ho  could  produce,  fur  the  space  of  two 
hours;  and  obtained  a  mixture  of  titanium  crystallized  in  cuben  with  sul- 
pbidoof  titanium  and  a  contjwuudof  tititnous  oxide  and  iwda.  The  latter 
DO  sepiirutetl  by  treatiui;  the  mass  first  with  water  and  then  with  cold 
oil  ot  vitriol,  after  which  he  removed  the  sulphide  of  titanium  by 
elutriation.  If  the  ignition  is  continued  for  a  shurtcr  time  only,  tho 
product  contaius  a  smaller  quantity  of  titanium  and  a  larger  qoautity  of 
tho  (iulphide 

l^&e  reduction  of  the  tuetul  in  a  charcoal  crucitU  is  generally  accom- 
plislied  in  the  fuHuwing  mauner:^ — 

For  the  fusion  either  an  aesay  crucible  (of  the  form  of  a  cup)  is 
used,  or  an  ordinary  crucible  attached  to  a  support  of  burnt  clay  by  a 
luting  of  moist  clay.  Tbe  vessel  must  be  mutie  either  of  JIe»sinn  or 
»omo  other  very  refractory  clay.  Either  a  thick  layer  of  lamp-black  or 
chiircual  powder  moistenca  with  water,  poete,  or  oil,  is  pressi-d  round  the 
the  iKittoiii  and  aides  of  the  crucible:  or  the  crucible  is  HUed  with  a  stiff 
paste  of  charcoal  powder  and  thin  clay,  and  when  this  paste  is  dry,  a 
cylindrical  hole  reaching  nearly  to  the  bottom  is  bored  in  the  nilddlo  of 
il  with  a  knife;  ibis  hole  is  calle<l  ibo  bcrt. 

The  melallic  oxide  is  cither  introduced  into  the  cavity  nloDO;  or  it  ia 
previously  made  into  a  thick  paste  with  oil,  by  which  means  its  volnme 
18  reduced;  or  lastly  it  is  mixed  with  charcoal  or  lamp-black  be<idea 
tho  oil.  Tho  quantity  of  charcoal  should  not  tunount  at  must  to  mora 
than  sufficient  to  convert  half  the  oxygen  of  tho  oxide  into  carbonic  oxide 
(therefore,  alwut  3  partH  of  charcoal  to  every  8  parta  of  oxygen  in  tho 
oxidi*);  for  since  tbe  vides  of  the  ebnrccal  crucible  likewise  abaorb 
oxy^'eu  from  tbe  metallic  oxide,  a  portion  «f  comhinMl  charroal  may 
rematu  in  the  mixture,  and  by  its  intervention  prevent  the  reduced  metal 
from  uniting  into  a  solid  maj««— the  regtthiK  or  button.  The  reduction  ia, 
kowever,  more  rapidly  effected  with  a  moderate  atldilion  of  charcoal  than 
when  the  liucrl  crncible  is  alone  cmpluyed.  Formerly  a  flux  was  added 
tn  tho  oxide  of  titanium,  such  as  borax,  glass.  Sec.  This  a^ldition  cer. 
tainly  fucilitales  the  union  of  tbe  reduced  metal  into  a  button,  but  at 
the  .same  time  may  cau^c  it  to  be  contaminated  with  sodium,  silicinni,  iSco. 
After  the  oxide  of  titanium  Iiaa  been  strongly  compressed  into  the  bore, 
the  upper  ])art  of  the  eruvible  in  fiUod  with  powdered  cbarr<ial  or  lamp- 
black closely  premised  down,  and  the  cover  lute<l  on  with  clay.  It  is  UwQ 
6 laced  in  a*  hiast-furnaco, — Suftstrom's  fnr  infiinnco  (i'o;/y.  l."*,  612)  or 
lohrs  (Ann.  J'karm.  27,  22il);  heated  to  redneu  very  gradually,  so  as 
to  proreDt  cxacking;  and  aftorwarda  kept  at  a  white  heal  for  lulf^an  hour 
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or  more;  fresh  fuel,  oonsLsliiig  eitlier  of  small  pieces  of  cbarooal  or  < 
coko  being  freqneutly  aided— so  tliat  the  crucible  may  be  cooitautly  lur-l 
rounded  with  ignited  ma^tcriul — and  tbo  lire  frequuntly   Btlrred   with  tl 
poker,  lest  an  empty  space  should  be  formed  in  the  furnace  and  cau5e  thai 
crucible  to  fall  orer.     Tho  fire  is  then  allowed  to  bum  down  withooti 
Btopping  tbe  blast,  till  tbo  crucible  can  be  laid  hold  of  with  the  tongi. 
The  blowing  is  then  diijcontiuDcd,  and  the  crucible  carefully  t»kca  ool_ 
before  the  slag  by  which  it  is  attached  to  the  furnace  has  had  time  t4H 
solidify;  it  is  then  left  to  cool  slowly.  ■ 

3.  TS^'ben  a  mixture  of  potassium  and  anhydrons  fluoride  of  titaniaia 
and  piftas^iium  is  hentod,  tbe  titanium  is  set  free  with  vivid  iocandoeceaooij 
tbe  fluorido  of  puiassium  may  then  be   removed  by  digestion  in  wstetJ[ 
(Berzclius.) 

4.  When  chloride  of  titanium  and  ammonium  is  anblimed  in  a  ^h 
tube  or  fla^k,   tbe  titanium   remains  behind  in  thin  scales.     (H.  KolB.| 
Liebig  (jPogg.  21,  25i))  Iialf  filU  a  gloss  tube  throe  feet  Iodk  and  half  i 
inch  in  diameter,  fjuite  loosely  witb  Ihc  double  chloride  of  titsniun 
ammonium ;  lays  it  horiiontally  in  a  fumaco;  posses  a  continuoaa  cum 
Hnimoniacal  f^  tbrougb  it;  then  heals  tbe  empty  part  firstj  and  gradnV 
extends  tho  lire  to  the  other  extremity  till  the  glasa  beoomee  aoti.      ~ 
colder  end  of  the  tube  is  kept  free  from  the  condensed  chloride  of  i 
niuni,  wliicU  migbt  otherwiiie  stop  it  up,  by  means  of  a  small  ghiss  nL 
The  titanium   is  comjdctoly  reduced,  but  must  not  be  removed  from 
tube  till  the  whole  bus  become  cold,  as  otherwise  it  will  Lake  fire. 

3.    A    mixturo   of    uodium    and    ammonio-chlorido    of    titaniam 
rahhed  to  powder  during  winter  in  an  agate  mortar,  but   without 
prcsHiire.     Should  any  part  of  it  take  6re,  the  oombuation    may  be  pi^ 
vented   from  extending   by  c-<tvering  the  burning  portion   with  a  fnA 
quantity  of  the  ammonio-chlcride.     Tbo  mixture  is  then  introduced 
quickly  as  poatihle  into  a  cnpacious,  long-necked  glass  fla^k;  the  i 
— tbrough  which  a  glass  tube  bent  at  rigbt  angles  posaes — imme 
inserted^  and  teat  ajiplied  by  means  of  an  argaud  spirit-lamp.     Reda 
takes  place,  accompanied  by  a    violet  light   and  fomiation   of 

cloud  of  metallic   titanium,  a  portion  of   wbJcb   is  projected  ft«m  

vessel.  Part  of  tho  amnion io-cliloride  of  titanium  likewise  anfalimM  ia 
its  original  «tate.  The  mass  when  cold  is  treated  with  water  eootaii}- 
ing  hydrochloric  acid,  and  the  black  titanium-powilcr  ia  tbmwn  oa  a 
filter  and  washed  with  water,  to  wbicb  a  constantly  decrcaving  proportiaa 
of  liydruchloric  acid  is  added.  If  pure  water  is  used,  the  finely  diviM 
melal  jiassos  tiirougb  tho  filter.  (H.  Rose) 

Clarke  states  timt  ho  has  obtained  from  oxide  of  titaniam  before 
oxy-hydrogen  blowpipe,  asilver-whito  metallic  globule. 

Pfopei'tif*.     Titanium,  as  ohtaine^I  by  tbe  6rst  method,  haa  thv  I 
of  very  small  cubes,  whose  faces   often  exhibit  »ti?p-likn  indent 
(Wollaston.)     Cleavage  parallel  to  tho  faces  of  the  cubo  (W.  P4 
and  likewise  to  those  of  a  rhombic  dodecahedron  (Walrboer);  par 
the  faoca  of  an  uotohedron,  and  less  distinctly  parallel  to  ibooi 
cube  (Niiggerath).     Specific  graviiv  =  ;;*28  ^Karsten);  53  {Wt> 
ratcbea  Kteol  ami  rock-crystal.  (Wollaston.)     Very  brittle.     Of  i 
Irish  copiicr  colour  and  bigb   metallic  lustre.  (Wollaston.)     DiSc 
nil  I.   when  pounded  it  exhibits  a  reddish  yellow  colour.   (\ValoL_ 
i8f-'  r>nly  nt  the  most  intense  white  heat.    Zinkcn's  statement  (/Vyy^L-, 
0),  that  titanium  ia  volatilized  at  the  heat  of  a  powerful  blaat-fnmaceb 
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requites  conflnnatioD.  Titnoinm  is  a  very  good  condnctor  of  electricity; 
when  it  rctaiim  a  (race  of  iron,  it  is  slightly  magnetic,  but  not  otberwisL*. 
(Wullaeton.)  Tituiiiimi  |iri.-(Kirod  by  thti  second  method  is  generally  pulve- 
rulent; acconliii-j'  to  Vnuqut'Iin  and  Lampadius,  it  is  coppor-coloun^J,  but 
according  to  LuujLMor,  goMen  yyllowj  Borthier  obtained  it  in  copper- 
coloured  cube*.— That  prc-jiared  by  the  third  method  has  llie  fonn  of  u 
black  powder,  which  under  the  burnishiuj^  atcel  assumes  the  nictuUic 
lostrc.  (Bcrzelins.) — Tilaniiiin,  as  obtainod  by  the  fourth  method,  \iiif  iho 
form  of  a  dark  violet-blue  powder,  or  of  cohering  scales  exhibiting  a  cop- 
pery loatro.  (Liehig.)  That  portion  of  the  metal  which  adboros  in  u  fino 
GIm  to  the  glaas,  rc6ect8  light  of  a  red  colour  and  transmits  it  green.  (H. 
Hose.) — The  titanium  prepared  by  the  fifthniethod  takoa  tho  form  of  a  bluish 
black  powder,  which  by  pressure  acq^uires  metallic  lustre  aud  the  colour 
of  Copper.  (II.  Ko!5C.)  T  Hcrzelius  distinguishes  two  allotropic  modifica- 
tions of  titanium,  which  ho  calls  respectively  7*1  a  and  7'i(9j  Ti  a — 
prepared  by  Hose's  method  from  bichluriilo  of  titanium  by  mean^i  of  Ammo- 
nia, takes  fire  when  heated  iu  tho  air  aud  bums  vividly,  yielding  titaiiio 
acid;  it  is  oxidized  by  boiling  nitric  ncid,  and  rcailily  di.s.^olvcd  hy  tiqua- 
rcgia.  3'i  B,  on  the  contrary,  which  is  the  modification  obtained  by  tho  ordi- 
nary metboda,  ia  well  known  to  resist  the  action  of  beat  and  strong  acid».  IT 

Atomic  weiffht  of  fUaninm:  24  2«5  (H.Rose);  23965  (Mosander);  the 
TOCan  being  about  24.  ^  3147  or  25*17  (Pierre,  jln7i.  Chm,  Wiyji.  3j 
20,  257).  t 

Compounds  of  Titanium. 

TrTASlDM   AKD    OxYOEX. 

A.  TiTAifops  Oxides 

The  following  cx|>erimcnts  render  probable  tbc  existence  of  an  oxide 
of  tituaium  containing  leiut  oxygen  thau  titanic  acid. 

If  titanic  acid  made  into  a  pnfitc  witb  oil  ift  exposed  in  a  charcoal 
crucible  for  six  hours  to  the  heat  of  a  blast-furnaco,  tho  outride  appears 
covered  witb  a  brown  crust;  within  this  is  a  stratum  full  of  cavities  con- 
taining gold-colonrcd  particles,  probably  constating  of  metallic  titanium; 
and  in  the  centre  is  a  denser  mase  composed  of  small,  bluish-black,  shioing 
iieeillea  [probably  titanous  oxide],  (Laugicr.) 

When  titanic  acid,  unmixed  with  any  corbunaceooa  matter,  is  strongly 
Ignited  iu  a  charcoitl  crucible,  the  ina^s  becomes  coated  externally  with  a 
cry»italliue,  copper-coloured  crust  of  titanium;  but  in  the  interior  there  is 
formed  a  black  nubstance,  protlucing  a  grey  and  somewhat  brilliant  streak, 
not  dissolved  by  any  acid,  even  by  a  mixture  of  bydroBuoric  and  nitric 
ftcids;  very  slowly  oxidized  when  ignited  in  the  air,  and  scarcely  even 
by  fusion  witb  nitre;  and  lastly,  dissolving  in  mii-xocosmio  salt  before  tho 
blowpipe  to  a  block,  dark  red,  or  hyacinth-coloured  glojis.  (Berwlius.) 

Titanic  acid  heated  to  whiteneae  in  a  charcoal  crucible  by  it^lf,  loses 
only  5  or  6  per  cent,  of  oxygen;  the  resulting  black  mass  is  probably, 
therefore,  a  mixture  of  titanic  acid  with  titanous  oxide.  It  imparts 
Ml  amethyst  colour  to  glas«,  and  forma  wine-red  solutions  with  the  stronger 
I  icids,  but  not  with  acetic  acid.  From  these  solutions  ammonia  precipi- 
tates a  beautiful  blue,  gelatinous  hydrate,  which,  however,  is  rapialy 
I       decomposed  by  the  water  at  ordinary  temperatures,  and  converted  into 
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vbite  iitatiie  acid.     Wfa^n  titanic  aci'I  mixpJ  WTth  tS 
oool,  in  nimnszly  igoitcd  in  a  charcoal  crucible,  tt  tu«e( 
cent,  of  oxvften,  and  ia  converted  into  a  relloviaii  Imm, 
frisbto  ma^K,  having  a  tnetallir^  luKtro.     With  S4  per  ecnC 
^itanic   ucid   liweti  at  roost  SO  per  cent,  of  orrasa,  aad 
|.C()totired   l)lack  hy  wlmixtiire  uY  charcoal. — lo   theae 
«hntxToal,  titanon.?  oxide   ia  prob&bly  fonned, 
titanium.  (Berthier,  A»n.  Chim.  Phys.  50.  374.) 

Wlien  titanic  acid  is  ignitrd  with  filini^  of  [^lorifietl  rinc  is 
cnirihle  till  tlio  latter  passes  off  in  rapour,  and  the  rc«t  of  ih«  nae  nya- 
rated  hy  means  of  hydrochloric  acid,  the  titanic  acid  remain*  miilaagyi 
in  weight,  in  the  form  of  a  Mack  powdo^r,  which,  when  i^ited  in  th«  tir, 
beenmeti  vhito  again  wiihnat  inercaso  of  wcii*ht.  (H.  R<k»e.) 

In  the  above  experiment  of  Roee,  a  bhkck  powder  Is  obtained  if  tb 
temneraturo  in  rniiiod  only  to  low  rcdnetis;  but  if  one  jmrt  of  titxaie 
acid  is  introduced  with  10  parts  of  nno  into  a  glaaa  naak^  iKe  acdk 
of  which  is  drawn  out  to  a  small  diameter,  and  the  •neeel  is  tbcn  healrf 
ill  an  earthen  cnioible  filled  np  with  sand,  till  all  the  xine  ia  f»V 
limed,  the  residue,  aft^r  being  treated  with  bydn>ch1oric  acid,  ritUi  a 
deep  indigo-blue  powder.  A  dirt;  blue  powder  is  like-wide  oMaLwd, 
vlien  vafrour  of  zinc  is  passed  over  titanic  acid  (or  acid  titaoate  ot  avAi), 
j^itcd  in  a  porcelain  tube,  and  the  gre«nish-bloe  mass  is  freed  bom  ott 
and  cadmiam  by  digestion  in  hydrochloric  acid.  Tho  blue  powder,  vbc* 
ignited  in  oxygen  ga?,  increaaeit  eomewbat  in  weight,  and  aaamnea  »  dlifc 
yellow  colour  which  bccomoB  paler  on  cooling;  after  thiti  trcvtmesi,  b}df»- 
chloric  acid  diMolves  out  fresh  portions  of  sine  and  cadmium.  (Kj  ""^ 
Pofffj.  50,  313;  also  J.  j.r.  Chan.  20.  373.) 

Clay  containinfj  titanic  acid  is  turned  bluehy  ignition  with  dcH>xidi; 
Bubstunces.  Aluflleti  nutdo  of  the  titantfcrous  clay  of  Cracow,  whicii 
been  used  for  the  distillation  of  zinc,  become  partlallv  viire6od,ad  Am 
assume  a  beautiful  violet  blue-colour.  Mcissner  porrcIain-<-Iay  made  iftM 
ft  pasty  mass  with  oxitle  of  zinc,  charcoal,  sagar,  nod  water,  and  ignited  fint 
gently  and  nfterwurd:!  strongly  in  a  crucible  with  the  corer  luted  down, 
•nmotiroes  acquires  o,  light  blue  colour,  and  sometimee  Keonmes  hbi& 
from  admixture  of  charcoal;  but  in  tho  hitter  case  it  may  be  turned  Utt 
by  gentle  ignition  in  the  air.  The  clay  docs  not  acijairc  a  blue  coltMf 
without  the  addition  of  oxide  of  zinc.  The  mixture  of  citaniferuu*  mft 
and  coko'dust  in  tho  hearths  of  the  Freiburg  bliutt-fumarea  exhflMts  a 
larendor-bluc  colour  at  tlio  end  of  the  smelting  proco«s.   (Karstcn.) 

Many  duxcn,  in  which  titanic  acid  is  diawlred,  arc  ooluared  riulet- 
blne  by  deoxiditing  agents: — t.  ff.,  borax    or   miorooovmie  oall,   by 
nation  of  the  interior  bTowpipe-flame.  (Bcnelius.) 

A  mixture  of  potash  or  soda  glass  with  titanic  acid,  faced  In  «  cffVciU* 
the  sides  of  which  are  covered  with  zinc,  or  a  mixture  of  oxide  ef 
and  charcoal,  yields  cither  a  black  or  a  dingy  violet -cnlourrd  igLia*.  A 
mixture  of  silicu,  alumina,  lime,  and  5  per  cent,  of  titanic  acid.  Btmlarij 
treale<l  with  zinc,  gives  a  laven<lcr-Mue — and  with  tin  in«te&d  of  tiM,  t 
beautiful  blue  enamel;  with  10  per  cent,  of  titanic  acid,  the'  eolenr  it 
deeper;  a  powerful  heat  and  the  total   exclusion  of  8t>  r  air,  ii» 

necessary  for  the  success  of  tliis  operatiun    (Karrtcn.)  <te 

of  mnny  slags  is  also  due  to  tho  preeonce  of  titanous  oxide.   ( Bei 
The  blue  colonr  of  many  of  tbeao  slags,  however,  is  not  caavvq  by 
ninm,  but  by  their  convenba  Into  Reaumar'f  poreclalii.  (Fottmvt.)  I 
III;,  889.] 
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Zinc,  tin,  and  Iron,  aiwl  likewifw  c«pi>PT,  when  aided  by  heat,  Brst 
impart  a  violet  or  red  colour  to  tho  solution  of  titnnio  oxide  in  various 
acid)?,  and  then  preoipitate  a  powder  of  tho  same  colour^  jtossibly  conflisting 
of  titannuR  oxide  pombinod  with  oxide  of  riiic,  *r.  The  oaiuo  precipitate 
u  obtained  on  nddin^  nn  alkali  to  the  Moluttun  eolonred  by  the  abore- 
mentioncd  metals.  But  whether  obtained  by  the  slow  action  of  these 
roetals,  or  by  the  addition  of  an  alkali,  it  is  !K>on  eonvorted  into  white 
titanic  acid,  sometiraes  by  tlio  action  of  tho  air,  irometimes  when  the  air 
is  excluded  (occordinc  to  H.  Robo  and  Bcrlbier),  by  the  decomposition  of 
water.  By  a  careful  addition  of  alkali,  a4*cording  to  Berthier,  whito 
titanic  acid  is  first  precipitated,  and  then  tho  coloured  titanous  oxido. 

T  Setquiojcide  of  Titanium. — When  anbydroos  titanic  acid  is  very 
strongly  i^^nited  in  a  current  of  dry  hydrogen  gaa,  it  becomes  black  and 
loses  considerably  in  weight.  From  a  determination  of  the  actual  loss  of 
weight,  EbcImoD  concludes  that  sosquioxlde  of  titanium  is  produced. 
The  residue  is  not  acted  uu  by  nitric  or  by  hydroclilnric  acid,  but  <lissolvc8 
in  suljdiuric  acid,  forming  a  riulct-colourcd  solution.  (Ebelmeu,  Ann. 
Chim.  /*Aj«.  20,  383.)  % 


B.  Titanic  Oxide  or  Titanic  Acid,  TiO'. 
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Binoxide  of  T^anium,  Oxyde  dt  Titane. — Found  natire  as  HvtUe 
and  Analtue. 

J''orma(ion.  The  metal  prcpareil  by  the  first  method  undergoes  no 
alteration  in  the  air,  at  orrlinary  temperature.<i;  at  a  red  beat  it  is  slowly 
oxidized,  first  becoming  blaek,  and  ultimately  changing  into  the  whito 
oxide.  (Wolluaton.)  Tbe  metallic  Inminic  obtained  by  the  fourth  method 
bum  when  hi.'ated  m  the  air,  and  form  titanic  acid  (H.  Ro)*e,  Liebig);  tho 
powder  obtained  by  the  Rfth  method  buma  with  still  greater  facilltr. 
(H.  Kttse  )  Tbo  metal  pre|>arc<I  by  the  first  method  is  snperficially 
oxidised  by  nitre  at  a  I'ed  heat,  and  acijuires  a  purple  or  blue  colour; 
borax  and  carbonate  of  »oda  act  only  in  proportion  to  tho  tendency  of 
the  met:il  ilaelf  to  oxidixe  in  the  air.  The  addition  of  nitre  as  an 
oxidizing  ai^cnt  to  burax,  together  with  a  small  quantity  of  oarboiiate  of 
soda  to  promnto  tbo  union  of  tho  borax  with  tho  nitre,  causes  tbo  titaninm 
to  dissolve  Tiij/iilly  iu  the  bt>rax  in  tbo  form  of  titanic  acid;  from  the  fused 
mass,  water  separates  a  white  powder  (acid  titnnat*  of  soda)  which  is 
soluble  ill  aci<lH.  (Wollaston.)  Titanium  esposeil  at  a  red  heat  to  % 
current  of  steiim,  is  converted,  with  rapid  disengagement  of  hydrogen  gns, 
into  titanic  acid.  (Regnault,  Ann.  Chim.  Phys.  62,  355.)  Titanium  pro-  . 
pared  by  the  Urst  method  i.^  neither  dissolved  nor  oxidized  by  (<nlphuriay| 
nydrocblorif,  hydrofluoric,  nitric,  or  nitro-hydrnchloric  acid,  not  eren  «•' 
the  boiling  points  of  these  liquids  (Wollaston);  hot  it  disaolvcs  in  a  hot 
mixturv  of  nitric  and  hydmftuorin  aeiils.  (Bercelius.)  The  metal  obtained 
by  the  fourth  method  is  not  soluble  in  hydrochloric  acid,  and  dissolvofl 
with  great  dilficuUy  in  hot  nitric  acid,  but  more  readily  in  aqua-regin  ;  that 
prepared  by  the  fifth  method  diMoIven  with  greater  farility.  (H.  Roso.) 

J'rrparation.  The  snbstancen  from  which  titanic  acid  is  extracted, 
are  rtililo  (titanic  acid,  cont;iminnt«d  with  ferric  oxide,  and  manininio 
oxide,  and  sometimes  nl^o  with  stannic  oxide,  silica,  and  alumina)  and 
titaniferouH  iron  (titanat^?  of  ferrous  oxiile).  The  latter  may  be  freed 
from  the  greater  part  of  the  iron  by  repeated  boiling  with  fresh  quantiUes 
of  hydrochloric  acid. 
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1.  One  port  of  powdered  rntile  or  tituniierous  iron,  after  tligestion 
bvdrocliloric  acid,  u  fused  with  '2  jtaiis  of  hydrate  of  poifub  in  a  f'Hr 
cnicible  (Latigier).  or  with  3  parts  of  carbnoate  of  potofih  ^H.  Rose),  ta  i 
pbtiDom,  eilrer,  librk-lead,  charcoal,  or  t^artlieu  crucible.  The  i 
then  digested  with  cold  water,  and  the  insoluble  acid  tit&oate  of 
wwtaminated  with  aesqaioxide  of  iron,  is  vraelied  with  the  aame  liqaidtill 
it  bfipins  to  paiB  throngh  the  filter  and  render  tlie  wafth-water  milkr. 
The  aolntioB  cootains  tbe  exceea  of  potash  in  cotnbinatiun  with  maosaoK 
fteid,  siaaDte  acid,  »ilica.  alumina,  and  a  trace  of  titanic  acid;  a^  soijh  u 
the  water  ceanea  to  contain  anj  conrtidemble  qnantity  of  free  polaah,  tlie 
add  titanste  of  potash  is  carried  with  it  tlirou^  the  filter.  For  the  te|«- 
Talica  of  the  »?$quioxide  of  iron,  the  following  mothnds  are  empbire'l: 

m.  The  washed  residue  \3  dissolTod  in  cold  concentrated  hvdrurhlunK 
mcid — an  opention  which  takes  a  long  time— and  tiie  solntion,  dilated 
with  wmter,  filtered,  and  heated  to  the  boiting-point — the  more  c< 
ptvctpitakioa  of  the  oxide  of  titanium  l>cing  promoted  by  theadditi 
oxalic  acid  er  eocalate  of  amnoDta.  Laatlv,  the  precipitate  U  well ' 
and  igaited.  (Lu^ierr.)  Instead  of  oxauc  acid,  eulphnric  acid  n  _ 
he  BSM.  In  either  case,  however,  the  oxide  of  titaoiam  carries' 
with  it  a  poilioo  of  ferric  oxide,  hy  which,  after  ignition,  it  is  iilif:btl^ 
tinged  wita  veUov  eren  when  cold  (II.  Roae.) 

h.  The  MMatioa  of  the  washed  precipitate  in  cooccntrated  hrdrochkac 
Mild  is  dilated  with  water,  filtered*  and  kept  in  a  state  of  ebullition  tor  x 
anandaoUa  time — bv  which  laeaBS  nearly  all  the  titanic  acid  (mixol 
viCh  iraa  aad  naagaaeee'  is  prccipiuted.  The  prectpitato,  whfla  nil 
iKtt,  i»  throwa  apoa  a  filter,  and  wvhed  with  boiling  water  a 
with  hydrochloric aod;  becaBK  when  washed  it  with  puro  water,  i 
if  cold,'  It  rvns  throagh  the  filter.  The  acidulated  water  dissolTca*! 
aaaatity  «f  the  cobde:  hot  it  isajr  be  reeoTered  bj  CTaporatLDfr  tbe  b<}uij. 
To  bve  ibe  washed  titanic  oxide  ftom  all  tracea  of  oxide  of  ir<>»,  it  a  di«- 
•ehad.  while  fmUy  fnnpMttitiH,  in  strong  hydrochloric  acid,  and  sgiia 
aeacayitated  by  dihitMn  ia  water  aad  boiiin^:.  It  is  tbeo  wadied  witk 
•oUiag  waliT  acidnlated  with  hydrochloric  arid,  and  th«  aAOie  upcratiaBS 
tepealtd  fire  or  six  tinea,  till  a  portion  of  the  titanic  oxide  tbns  «l 
exhibits  a  saiowv  wluteBesi  after  igeitioa  aad  eoolinr.  A  com 
^aantity  of  titanic  oxide  reaaiaa  in  tbe  add  filtiates;  out  it  majr  I 
Yiied  br  predpitatMci.  (H.  Soaa,) 

<k  fbe  hrdrochlorie  add  eolation  of  tbe  wished  raidDe  ia  i 
by  awMeaia,  and  tbe  waabed  |««dpttat«,  ccmJeting  at  tHaaic  aced  i 
eally  eeMbieiiit  wicb  tbe  eaadee  of  iroa  and  anagaDesev  u  ij 
ijwaeilpbala  efeai ■waia,  vbitb  AiewJiw  wmy  oxide  of  tin 
peaaeaU  aad  coaTeiU  tbe  ■eeQwaiwIie  «f  inn  aad  auairaneae  inta  by 
ealpbateii  of  tbe  penfciitidre^  nieb  ate  then  zemoTed  by  bydreeUorie  i 
ibetitaBic  acid  bw  left  bcbiadta  a  etat*  of  parity.  (H.  Kom.) 

JL.   Tbe  hy<dreci3eric  acid  aelatieB  ia  mixed  with  laitaxie  aciU 
water;  npana^uated  with  aw(iai>    ahwh,  wbea  a  avfleaaal  ava 
of  tartaric  acid  ie  added»  atodatea  no  |ireti|MtaU ;  the  iw  aad  i 
preciailaled  by  bydioeatebate  ef  aauMaia;  tbe eefaitiea  ftltaeed  aadet 
tiated  «e  dijatiw;  aad  Iba  ledJat  ig»ii«d  «a4er  a  matin;  tba  paia  i 
tbeaiawuM  bebiad.    Tbe  aadde  ef  lileaiiM  obtained  by  tbie  fnm» 
BMj  be  eaalMaiMled  vilb  Ubmi,  daea  caaaMtciel  tartaric  arid  vnatniwa 
|iartis«  of  lint  eabefeaeee.  (H.  Boae^) 

«,  Tbe  ^adiid  teddae  ie  dieadrod  ia  cJd  hydraebloria  acid  of  t_, 
tbe  aolatioa  dilelai  with  a  vary  Ja^ge  qnaatitjr  of  walar  j 
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CBtamifd  with  fajdrosnlphnrio  acid;  filtered,  in  case  any  precipiUto  of 
eulfililtlc  of  tin  is  fonned;  and  tlie  titanic  acid,  togetlier  with  hydropul- 
pliatc  of  ferroiiH  oxidp,  preripitntpd  from  the  filtrate  in  a  close  vessel  by 
utum^nia.  The  vholii'  !»  then  uIIdw«<I  to  sclllo  quietly;  the  clear  liquid 
decanted  off;  tlic  precipitate  treatetl  with  ait  aqueous  solution  of  enlpbnr- 
out<  acid  in  excess,  to  dieisolvo  the  ferroua  hydro^ulpbate;  and  the  iimoIublQ 
residue  of  tilantr  acid  lastly  washed  and  ignited.  (Berlhier,  ^nn.  C^tm. 
Pht/r.  50,  302;  also  Ann.  Phaitn.  5,  24G.) 

/'  The  liydruchtorie  acid  Hululiuu  uf  the  titanic  acid  containing  sesqat- 
oxidc  of  iron,  i.s  btiilcd  with  an  excess  of  sulphide  of  ammonium  as  long  as 
the  iirecipitatc  first  formed  continues  to  increafle.  It  is  then  filtered  and 
washed,  out  of  contact  of  air,  to  prevent  the  iron  from  becuniing  oxidized 
and  thereby  precipitated.  The  whole  of  (be  iron  remains  disisoh'ed  in  the 
liquid,  in  llie  form  of  [rotoxide;  but  every  trace  of  the  titanic  oxido  ta 
precipitated.  (Berlhier,  iV.  Ann.  Chxni,  Phys.  7,  85.) 

2.  Hydrosuliihnric  acid  gas  is  passed  over  finely  pounded  titanJferoas 
iron  or  rulile  J^tronjriy  if^nited  in  a  porcelain  tube,  as  long  ne  water  con- 
tinues to  be  funned.  The  resulting  mixturo  of  titanic  acid  and  satpbide 
of  iron  i-j  digeitted  with  conceDirated  li^-drochloric  acid,  which  diesojvea 
the  iron  with  dittcngngcmcnt  of  bydro^ulphurir  acid  and  precipitation  of 
Bulphnr:  anci  tbe  remaining  titanic  acid  is  washed  with  water  and  ignited. 
As  it  ><ti1l.  Inni-ever,  retains  a  portion  of  iron,  and  conttequently  exhibits  a 
reddish  colour,  tbf*  same  process  is  onco  more  repeated;  it  is  then  obtained 
perfectly  white  and  pure.  Ferruginous  titanic  acid  may  always  bo  puri- 
fied in  tliis  manner.  If  the  porcelain  nil*  U  not  ignitcil  very  strongly, 
the  litnnio  ncid  w^bich  ia  obtained  pafi&es  through  the  filter  on  beinff 
Wftsbeil.  A  better  process,  however,  is  the  following:  The  purified 
titaniferou«  iron  is  fused  in  a  hei^sian  crucible  with  sulphur,  and  the 
resulting  mixture  of  titanic  acid,  Hulphide  of  iron,  and  se^quioxidc  of  iron 
(from  the  action  of  air)  is  tronted  with  hydrochloric  ncid.  The  titanic 
acid,  which  is  still  red  from  the  presence  of  iron,  ia  washed  and  ignited, 
and  ]n.«ilv  heated  to  rednejis  in  a  por<^;el:iin  tube,  and  subjeuted  to  the 
action  of'hydrosulpburic  acid  as  above.  (H.  Rose.) 

3.  A  mixturs  uf  one  part  of  finely-divided  titani/eroui  tehorl  with 
from  I  to  2  parts  of  carbonate  of  soda,  and  ^  to  1  part  of  sulphur  is 
thrown  into  a  red-hot  crucible  by  small  portions  at  a  time,  in  proportion 
as  the  ma«s  subsided.  The  whole  is  then  kept  at  a  niodenite  red  heat  for 
Komo  time,  whereby  it  is  reduced  to  a  pasty  coneislcDco.  The  rcsolting 
black  mu«s,  winch  has  a  jet-like  lustre,  ano  contains  the  greater  i>art  of 
the  tittmiiini  in  the  state  of  titnnous  oxi<le,  is  |K>wdcred  nnd  difi'uM-d  in 
boiled  water;  llio  liquid  dcrnnted;  and  the  insoluble  portion  treated  in 
the  cohl  with  flilute  sulphuric  acid,  whereby  the  whole  of  the  iron  and  a 
portion  uf  the  titanou^  oxide  are  di^molved.  The  latter  is  then  precipitated 
frotti  the  solution  by  the  riiutious  ndiUtion  of  ciirbonate  of  mHlii,  while  the 
I)rotoxide  of  iron  rminins  dissolved.  Tbe  portion  left  undissolved  by 
the  dilute  sulphuric  acid,  is  gently  heated  with  oil  of  vitriol;  and  a  solu- 
tion thuiii  obtained,  consisting  vf  titunous  oxide  nearly  free  from  iron. 
The  portion  not  dissolved  by  the  oil  of  vitriol  is  a  mixture  of  carbon  and 
titanic  acid,  which,  after  roasting,  is  obtained  perfectly  white  nnd  freo 
from  inm.  It  is  better  first  to  fuse  the  mtilc  with  tbe  carbonate  of  soda 
in  a  silver  crucible,  and  afterwards  the  powdered  mass  with  sulphur  in  a 
crucible  line<i  with  charcoal.  (Berthier.) 

4.  A  mixtum  of  powdered  rutile  and  carbonate  of  soda  is  exposed  in 
a  charcoal  crucible  to  the  boat  of  a  blast-fumacG;  the  black  cry»tatlino 
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■■gk  a  mtt%  vbi<^  r?tiinf  i 
Mrtioa  of  tfae  iroa  vhirb  di* 
■M  «f  ft  na^tket,  aail  ll»  nri 
oJ,  wtiirfa  »t  ifa«  ffiae  &■ 
bd  ac^iK*  a  wtnv-red  enlnr. 
i,  im  hnBed  with  oil  of  rttiift^  ii 
rtioa  eT»porated  to  ilfTw«  asi 
^tfftarwit&atnee  of  iroo.  (Berlhier, 

&ea  rstzle  bj  tli«  semml  neM 
d  tts  tiCasle  oxide  precipitttvd  If 


in  tiro  diaMrphou  «tkM: 

'  ffrii  J— CijiMitliaii  ayvtem  ibe  a^ nan  yiiHiilir: 

;  tfe  P^n.  b«t  vhb  o-fiuea  (of  tiic  nb« 

kV  m'  ift«ia(  Aft  Uiaiftl  edgv*  bocween  f  amdrt 

^»JtJ  prim  l6  fona«<l);  ibs  it 

dMTfslala-  e  :  *•  =  123^  4';  d  :f= 

Itmf^ir.  (Hftft/.)      Specific  grnTitj  =  I'tO 

t;    browuub-nid;   jiddi  * 


•  =  iii*«r; 


»^te 


hAv^rtsH  lift  ai|«i<»  frimifttic;     Ante  i^iiiff* 
V  fU  feftfMBlH-  tnncaftbrl  (/)-fiw«),  or  mcmb- 

£pnaM  to  *  ftad  ;l   (Haaj.)     Bpecifie  fiari^ 
IftaBftfalilft.     Truc4a««nt;  bluer  tnelAiag  to 
viiA^  ft  fM^adb-vkile  pow^pr. 

tSctH  sal  doaeribca   by  Levy,  Woogn  If 
*  fitat^  tbe  ooloor  aad  lostre  of  ntOt; 
a  wolftUe  h  all  acids  excopi  boiUa;  cS  « 
-n cmub of  ifvofir gravity  41C7...  4I«3,  ^ 
'tJM.     Acfkocsttoa  from  Soovdon,  aaalrvJ 
tztaaic  acid,  «alj   1-41  per  cent,  of  im. 


■i^j|<»dL— Wktte   povd«r,   of  specifio  grarUy  3-9«]li 

a  j«B>»  «4Mr  vboft  boalad.    Wbm  pn-ripitated  b/  nmrft-** 

upialty  '^ailal,  it  •fpB«^ aecotdia((  to  H.  Roee.  ao  a  laovaHi 

■B»  hamy  a  Aanoad  lastra  aad  leaunhjirj^  rutile. — Tactoki*; 

M aafrr tUipoftipa of tiatfara of Utmao  which  ti abdur bo.  (H.Bmk.] 

oalyWatetbe  osjbfdfogea  blowpipe. — [For  ita   be^rioar  wA 

.486] 

Y  Acconfii^  to  H.  How  (.fun.  PAarm  53,  267),  titanic  add  is  w- 
ceptibfo  of  two  nodlBcatiofu  correspomliDff  to  lbf>««  of  ihr  m-i-*  '-^l 
Sltri^w,  Y-  352).    TiO-s,  v  pfwipitated  mnn  rolntions  of  tit.:  t 

tmmatiia.  mod  U  toluble  in  dilute  aeidE.  both  In  the  luoisi  stni'  t  .< 
earefal  dnrio^;  noreorer.  its  solution  maybe  diluted  with  <  .'1  »■'  - 
■"*  it  beroffiiDg  tarhid.  It  becomes  incuide^ceat  when  ictns  I  i  HJ'i 
udvwD  on  builior  a  eolation  uf  tbe  acid  in  a  stroo;;. t  jc  1.  (m  the 
Joric)  and  may  Sim  Iw  obtained  bv  ignitioff  TiO'«  it  u  iaao- 
lall  acids  excei>t  lK>iIin^'  nil  of  Titriof,  in  which  it  diMolves  ^vlf; 
I  emit  tight  when  ignited^  and  reoover«  it«  original  wbttOBflM  m 
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T10»  =»  803-66  +  200  =  !i03'C6.     CBendlofl.) 

D€Compoii(ion*. — 1.  By  polasaiain  or  sodium  at  a  red  beat,  with 
moderate  incaudescence;  the  iiroduut  hc'mn  potash  or  eoda,  aad  a  bluck 
powder,  wliicti  is  nut  susceptible  of  metallic  Itistro,  and  aj)pcars  to  be  a 
mixture  of  titaniam,  and  titanic  acid  [or  titanouit  oxide?].  (H.  Rose.)-^ 

2.  By  cb:irc"al  at  a  while  beat,  it  la   reduced  to  tlio  metallic  state.— 

3.  With  bitialphide  of  carbon,  at  a  stron;^  red  beat,  it  yiebln  carbonic  aoid, 
carbonic  oxide,  and  eulphido  of  titanium.  (H.  Rose.)— Hydrosulphurio 
acid  impart«  a  black  colonr  to  ignited  titanic  acid,  but  the  bUckne»a  is 
romoved  by  Bubecqaent  ignition  in  tbo  air.  (H.  Rose.) — Hydrcfj^cn  gas  and 
carbonic  oxide  do  not  affect  titanic  acid  at  a  red  heat.  According  to  Pfaff, 
the  Norwegian  rutilo,  when  pxjvospd  to  the  oxy-hydrogen  blowpipe-flame^ 
fuseii  at  liret  to  a  slag,  and  is  then,  apparently,  reduced  to  a  metallic 
globule,  [iron  7]. 

Corr^inalioru. — a.  With  water:  Hydbatb  op  Titanic  AciD. — Prepared 
by  precipitating  a  solotion  of  titanic  oxide  lu  an  acid  by  means  of  an 
alkali,  or  bv  decomposing  litauate  of  potaith  with  hydrochlorio  acid.— 
White;  and,  when  recently  precipitated,  Hocculeiit  and  bulky;  fomotinies 
also  rather  gelatinous,  especially  when  prepared  by  the  socond  proccsa. 
When  washed  with  water,  it  pUNiCs  thrutigh  the  filter  iu  the  form  of  m 
milky  liquid,  and  at  the  same  time  elugti  up  it-s  porcB;  thiti  inconronioncd 
however,  doea  not  occur  if  the  water  is  mixed  with  an  acid,  an  alkali,  or 
a  suit.  The  hydrate  precipitated  by  boiling  a  dilute  »ulutioo,  bt-cumctf 
covered,  while  drying,  with  a  brown  shining  film.  (Rose.)  The  hydrate 
loocs  itd  water  when  boated,  blaekeuiiig  at  first  and  then  einitttng  a  feeblo 
light.  (Chovrt-ul,  .<l«rt.  C/tim.  Phyt.  i:),  249.J  Whether  tbo  precipitated 
titanic  acid  contaiits  anything  more  thnn  hygroscopic  water,  and  if  so, 
what  proportion,  has  not  yet  been  determined;  probably  after  drying  it 
should  bo  regardefl  as  aiih^'droua,  amorpboue  titanic  acid,  and  only  iu  the 
recently  precipilaleil  gelatinous  8(ate,  as  a  hydrate. 

If  Titanic  Acid  precipitated  by  ammonia  and  dried  in  vacuo  over  oil 
of  vitriol,  consists  of  TiO',  HO.  together  with  a  small  quantity  of  am- 
monia, which  cannot  Iw  removed  by  washing,  and  to  the  reducing  action 
of  which  mut't  be  ascribed  the  bluclcness  assumed  by  precipitated  titanio 
acid  on  ignition.  (H.  Rose,  Ann.  PfuAn».  53,  2G7.)  H 

h.  With  Acids :  yielding  the  Salts  op  Titaj>iic  Oxiub.  The  affinity 
of  titanic  oxide  fur  acids  is  very  feeble.  Both  the  native  crystallized 
oxide  and  the  ignited  artifieial  oxide,  dissolvo  only  in  hydrofluoric  acid, 
and  when  flnely  pounded,  in  boiling  oil  of  vitriol.  Hence  a  solution  can 
only  be  obtained  by  digesting  in  the  other  a«id^  cither  the  hydrated 
titanic  acid  or  the  acid  titannte  of  pnlash  which  remains  after  fus- 
ing titanic  oxide  with  carbonate  of  jmUiKh,  and  woMbing  away  tbo 
Bofuble  portions  with  water.  Solution  is  eifecled  but  slowly,  much  more 
rapidly  and  abimdantly,  however,  by  u(*iiig  cuneentmted  aciils  either 
cold  or  very  slightly  wanned,  than  when  hoi  dilute  acids  are  employed. 
Tho  titanic  acid  precipitated  by  ammonia  and  washed  with  cold  water, 
dissolves  the  most  roadily;  that  which  has  becu  wwhed  with  hot  water 
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OF  TiTAiarH.— By  stranglv  filing   phntpW^ 
I  charcoal  and  %  small  qoAQlitv  of  borax.  Cbcoeriz  oht  ' 
grauttUr  ^UoBphide  of  titauium,  fusible  boforft  |bf  i 
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B.  PnospniTE  of  Titanic  Oxide. — An  aqaeous  solation  of  rlilorido 
of  titaniiira  ilia^olvetl  in  water,  iu  prpcip'itattsd  Ijy  nn  aquoous  solution  of 
tcrclilorido  of  phosphoriu  neutralised  with  ammonia. — Wiiite  precipitate, 
which,  Twhen  ignited  in  a  retort,  evolves  h3rdrogcn  pas  mixed  with  vapour 
of  pliiLSplionis,  anil  leaves  a  black  residue,  in  which  the  tilanio  acid  is 
not  reduced  to  the  state  of  titonong  oxide.  (H.  Rose,  Poyg.  9,  47.) 

C.  Pnosi'iiATE  OP  Titanic  Oxide. — Precipitated  on  mixing  phoa- 
plioric  ucid  with  the  hydrochloric  acid  solution  of  titanic  oxide,  in  white 
bnlky  flakes,  which  arc  soluble  either  in  an  excess  of  phosphoric  acid  or 
of  the  8olution.  of  titanium,  and  dry  up  to  a  ehintng,  gummy  mass.  Iftho 
solution  of  titanium  contains  ferric  oxide,  the  latter  is  completely  precipi- 
tated together  with  the  titanium.  (H.  Kose.) 


Titanium  and  SctpnuB. 

A.  Sulphide  op  Titanicm. — 1.  Titanic  acid  formed  into  lumps  by 
TUoiutonin^  it  and  afterwards  pressiiiy  and  drying,  is  strongly  ignited  fn 
a  porcelain   tube,  and  vapour  of  blaolphide  of  carbon,  cvidrcd  by  the 
application  of  a  modcnito  heat  from  a  retort  attached  to  one  cntl  of  the 
tube,  is  passed  over  it — the  carbonic  acid  and  undoconi[iosed  sulphide  of 
Oftrbon  being  conducted  from  the  other  end  of  the  tube  under  water;  th& 
.  i^paratus  is  then  allowed  to  cool,  and  afterwards  taken  to  pieces.     A 
portion  of  the  titanic  acid  is  very  apt  to   escape  decomposition;  eomo 
black  sulphide  of  titanium,  probably  ]>roto8alphide,  is  aUo  produced.  (H. 
Rose.)     2.  A  mixture  of  one  part  of  rntilo  with  one  part  of  dry  car- 
bonate of  soda,  one  part  of  aulpliur,  and  somotimo^  also  }  pt.  of  charcoal, 
is  strongly  prc!?scd  into  a  crucible  and  covered  with  a  stratum  of  charcoal; 
the  whole  is  thcu  strongly  ignited,  though  not  so  long  nor  at  so  liigli 
a  temperature  as  In  the  preparation  of  metallic  titanium.  (III.,  4G7.)     Tho 
denao,  fused,  black  mass  thus  obtained,  contains  a  great  number  of  yellow* 
scales  of  sulphide  uf  titanium.     The  mass  is  couraely  pounded,  digcsteil 
with  water,  and  the  solution  of  salphitlc  of  sodium  decanted  from  tha 
black  residue.     The  latter  la  treated  with  oil  of  vitriol,  which  dissolves  a 
largo  quantity  of  titanium,  aad  the  renminlug  sulphide  of  titanium  puri- 
fied with  water.      Should   any  black  grains  of  trianous  oxido   be  found 
mixed  with  it,  tho  sulphide  is  onoo  more  fusod  with  carbonate  ofaoila 
and  sulphur;  if,  however,  tho  t{uantity  of  lilanous  oxide  is  but  small, 
tho  sulphide  of  titanium,  which  is  lighter,  may  be  separated  from   it  by 
levigatioQ.  (Berthier.)     IF  3.  When  a  tnixturt>  of  bichloride  of  titanium 
and  hydroKulphuric  acid  gas  is  passed  through  a  rcil-bot  tube,  tho  tube 
becomes  covered  with  a  stratum  of  cry:jtallino  scales,  having  a  brilliant 
metallic  lustre  and  yellow  colour,  like  ntusaio  gold.     In  moist  air,  they 
exhale  a  faint  o<Iour  of  hydrosulphuric  acid;   they  arc  not  soluble  in 
hydrochloric  or  in  dilute  sulphuric  aciil,  but  dissolve  in  aqua-rcgia  without 
appreciable  residue.  (Ebelmen,  Ann.   Clnin,  Phy*.  20,  USi.)  T      Dark 
green  mass,  which  becomes  brazen-yellow  by  pressure;  loaves  a  stain  liko 
talc;  and  when  rubbed  on  the  akin,  imparls  to  it  a  brazen-yellow  colour. 
(H.  Rose.)   Bronze-yellow  Boalesj  often  of  considerable  breadth.  (Berthier.) 
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When  ignited  in  the  air  it  barns  readily,  yielding  litaoio  scld  ftod 
sulphurous  acid,  wliicb  is  volutilizcd.  Dctoualee  wliea  heated  with  nitre. 
Decumpo&ed  when  a  current  of  dry  chlorine  gas  is  pawed  orcr  it,  th« 
products  being  cblorido  of  uulpbur  and  chloride  of  titaninm.  Any  tit*aw 
acid  wbich  may  be  mixo^l  wilb  the  Kulpbide  of  titanium  romaiDA  behind. 
Witb  nitric  acid  it  evolves  boat,  and  i«  resolved,  with  dieenga^ment  of 
nitric  oxide,  into  titanic  acid  and  tfulpbur.  It  is  oxidized  by  warm  aqiA- 
rogia,  yielding  titanic  acid  (tbe  i^reiiter  part  of  wblclt  remains  nndissolred) 
and  sulphuric  acid.  Distiolvettidowly  in  hydrochloric  acid,  with  evoluttOD 
of  hydrosuipburlc  acid.  (H.  Ro^.)  At  a  tolerably  strong  red  beat,  il 
decomposes  vapour  of  water  witb  great  facility,  and  is  converted  into 
iitanic  acid,  with  disengagement  of  hydrosulphuric  acid  and  a  quantity  of 
hydn)geii  gas.  (Regoault.)  [The  free  hydrogen  is  probably  produced 
from  tbe  decomposition  of  the  bydroaulphunc  acid  by  heat;  il  so,,  sulphur 
nui!4t  likewise  be  set  free.]  Diverted  with  an  aqueous  enlution  of  caustic 
pDta.<jh,  it  is  rapidly  converted  into  white  ttlanatc  of  potash  which  is 
precipitated,  and  bydrosulphate  of  potash  which  dissolves: 

riff  ^  2K0  «  TiO"  +  2KS. 

Not  lolnble  in  bi-hydrosulpbate  of  potash.  (H.  Rose.) 


B.  SrLpniTE  OP  Titanic  Oxide. — Hydrate*!  titanic  oxide  divolvfc 
very  sparingly  in  an  a<|ueou«  solution  of  nulpburoos  acid,  and  ta  ag&io 
completely  precipitated  on  boiling.  (Bertbier.) 

C  Sulphate  op  Titanic  Oxiue. — n.  Basic  sulphate. — A  dilate 
solution  of  liL-uiium  in  b^'drochloric  acid,  is  precipitated  by  sniphuria 
acid.  (Sesquioxidc  of  iron  and  potash  remain  dissolwd  in  tbe  liqnid.) 
White  i  reddens  moist  litmus  paper  strongly.  By  ignition  it  is  conv«rtc4 
into  pure  titanic  oxide.  After  drying  it  rapiilly  absorbs  moisture.  Dis- 
solves in  an  excels  of  sulphuric  ocia,  and  abfo  in  an  exooss  of  the  hy- 
drochloric acid  solution  of  titanium.  (H.  Rose.) 
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When  this  salt  is  dissolved  in  excess  of  sulphuric  acid,  and  the 
solution  dllulfd  wilb  water  or  alcohol,  a  similar  wit  b  precipitated,  bnt 
eonUiiniiig  varinble  proportions  of  itn  cmiotiluenls ;  in  one  experiment, 
73'.^5  per  cent,  of  titanic  oxide,  HflS  o(  snlpburic  acid,  and  I6'77  of 
water  were  obtained.     Probably  a  mixture  of  a  and  f>.  (H.  Rose.) 

6.  Jriif  tuffihfif''. — 1.  Titanic  oxide  reduced  (if  prrvinusly  IgiiiffNl)  to 
fine  powder,  is  disretcd  with  a  mixture  of  one  part  of  oil  of  vitriol  and 
A  pt.  of  water,  till  the  whole  of  tbe  water  is  expelled;  the  temperature 
IS  then  rai'iieil — but  not  to  r/'rtnpsfe — to  drive  nflr  the  eiccas  of  eulphiiric 
acid;  and  tho  residue  i»  disi>olvcd  in  a  email  quantity  of  water.  ^Bersv* 
lius.)  2.  Hyilratpd  titanic  oxide,  basic  titanic  salpbate,  or  arid  tttaaato 
of  potash  (In  wbich  ease  sulphate  of  potash  is  prodtired  at  the  fama 
time),  is  diwolveil  in  modcmtely  dtlato  salpburio  ncid.  an  opentiuu 
which  reipiirc«  conridemblu  tiuii'.  Colourless  solution,  from  which,  oa 
diluting  with  water,  (i-ttpeotally  if  boat  l»e  applied  at  tbe  samo  time)  or 
on  adding  alcohol,   Iho  compound  a,  containing  however  m  aonwwhiit 
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Iwgw  proportion  of  acid,  is  proclpit&t€<l.  (H.  Boae.)     H  By  ilUsolvIng 

pblurido  of  titanium  in  sulphuric  acid,  and  evaporating  the  solution  in 

[vacuo  over  cauatic  Umc,  Ebelmen  obtained  an   imperfectly  crystallized 

I  mass  having  a  violet  cnlour.     The  solution  bec.imo  colourless  on  boiling, 

Ironi   sepanition   of  titiinlo   acid.      By  aiialysia,    Kbelnien   obtained    a 

goantitv   of  sulphuric  acid  larger  tlian  that   required  by  tUe  formula, 

'  Ti'0'.3S0\  (Ebclmcn,  J^.  Ami.  CVa'm.  Phys.  20,  385.)  T 


TlTANlCM   AND   CQLORIltB. 

T  A.  Sksqvtchloridg  op  TiTANrcM. — Prepared  by  the  action  of 
hydro;^n  ga«  on  bichloride  of  titanium  at  a  high  tenkperature.  8mall, 
dark  violet- coloured  scales,  which,  when  heated  in  a  platinum  crurible 
in  contact  with  air,  evolve  bichloride  of  titauiuin  and  Iwivo  n  <|iian(itv  of 
titanic  oxlile;  a  similar  deQr>ni|K>»iti<jti  takei^  place  at  or<linary  tunipera- 
ture«,  but  much  less  rapidly.  ThiN  compound  ift  much  lees  volatile  than  the 
bichloride  and  deli*jueHceM  in  tho  air.  When  disBolved  in  water,  it  is  pro- 
bably converted  into  Ti'O',  3HCI.  The  solution  ie  violet-red,  but  Itocomes 
colourless  on  exposure  to  the  air,  in  conse<|uence  of  the  fonnation  of  titanio 
acid.  With  ulkaliK  it  yii-hlti  a  dark  brown  precipitate,  qult-kly  changing 
to  black,  then  to  blue,  and  lastly  to  white,  with  disongagcnicnt  of  hydro* 
gen.  With  alkaline  carbunates  it  behaves  nearly  iu  the  sumo  manner, 
ilydrofiulpliuric  a(ud  does  not  affect  it  j  HuLphide  of  Hmniuniuin  uctH  like 
the  caustic  atkaliii.  Sesqui chloride  of  titanium  is  u  powerful  reducing 
agent.  Sulphuruu^t  acid  n  reduced  when  healed  with  it,  sulphur  being 
deposited.  Gold,  silver,  and  mercury  are  preclpituted  by  it  from  their  solu- 
tion, in  the  metalliu  slate ;  and  iMilt«  of  ferric  oxide  are  reduced  to  salta 
of  ferrou9  oxide.  When  evaporated  to  dryness,  it  evolves  hydroohlorio 
acid,  and  leaves  a  blue  oxy-chloride  of  titaninm.  Besides  the  sesqni- 
chloride  and  a  small  quautity  of  metallic  titanium,  the  above  process 
likewise  yields  golden-yellow  scales,  which  Kbclmen  is  disposed  to  regard 
na  Protomoride  of  Titanium.  (iV.  Ann.  Chim.  Phya.  20,  385.)  T 
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B.  DicnLORiDE  OF  TiTAML'M.~1.  Chlnrino  gas  dried  by  means  of 
chloride  of  calcium,  is  passed  over  titanium  ignitecT  in  a  glass  tube  (in  tho 
cold,  no  cSect  is  produced).  Tho  chloride  of  titanium  condenses  in  the 
cuulcr  part  of  the  tube.  (Ocorgo,  Ann.  Phil.  25,  18;  also  ScAw.  44,  48; 
and  Pogff.  3,  171-) — 2.  Dry  chlorine  gas  is  passed  ever  a  red-hot  mixture 
of  titanic  acid  and  charcoal.  For  this  pur|ioee,  powdered  rutile  may  bti 
used,  because  the  liquid  chloride  of  tiiiiuium  can  be  sepuruted  by  dccan- 
iation  or  distillation  from  the  fixed  chloride  of  iron  which  i«  produced  at 
tho  same  time.  (Uumas,  J.  Phatm.  12,  300;  also  Pogg,  7,  532;  aJso  Ann, 
Cfiim.  P/isfs.  33.  386.)     Even  the  heat  of  an  organd  spirit-lamp  is  sufB- 

I  ciont.  (Wiihler.)  To  free  the  chloride  of  titanium  from  excess  of  chlo- 
rine,  wliich   gives  it  a  yellow  colour   and   also    the   property   of  iMa- 

.  charging  vegetable  colours  after  dilution  with  water,  it  is  agitated  witli 
aanUl  quantities  of  mercury  and  dit^tillcd  two  or  three  times  in  a  small 
Tetort  containing  murcur^-.  (Dumas.)  U.  Bo£o  rculiflua  it  four  or  fivo 
times  from  mercury  or  poLufisium. 
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TnAXIUM. 
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tOamtkwt,  nrj  4nee-  liqaid.  BoOj  mi  135*  vIkM  ^ 
M  at  0  7<3  meam  (90  iaebai),  sad  Tirida  a  imhh  rf 
rS3SL  (Dnaa)  Uu  a  ]«^eat,  «ad  adoBr,  «ai  ««ib 
MBM  twair. 


M-« 


I 


•-VIS 


vitfc 


at  ita  bmfiM  potat;  fcalif  in 

I  or  Bodian,  t^  titantaai  h  todwrf 

t  of  U^  anl  heat,  iiiat  the  tahe  aetuU; 

;  wh««  tl«  adioa  t^es  pbee-  (U.  Rootu) 

r  ^ntrnie  Oxidt,—\,  Fonned  bjr  miziag  bicUarMt  tf 

r.    TW  eolabnatloo  k  iri<  adaJ  witli  wm  mL  ria 

Hrliatod  litaaic  oxide   (ercD  that  whiA  lai  bma 

i  Iw  UUbc),  or  acid  litaaate  of  po^sh  (in  wkiek  eaoe  i 

^rf iriwidt  rf  piiUai'iw  ttSonaed).  is  duaolred  ia  ooocn 

.    B/  ika  bat  BBilMd,  provided  ooljr  a  v«nr  .^ - 

raf  vBtar  W  and,   tW  alt  saj  be  oUained  ia  a  solid  iMa 

0  TWoaoEMd  ■glWii  jioidoa  Tclloir  liquid,  whtdi,  br  aicU 
tea,  aa/  fca fraal  &«•■  «auo«  of  h vlrochlohc  add.     Wbca  tfa 

1  ii  CTifaulM  ta  dijiaai,  a  laaUae  rcBtaiiu^  whicii,  aoopidiaf  to 
il,  lca«a%  o«  baiqr  ag;ua  treated  with  water,  a  hu^  qoaaliity  4 

c  aside  ao  \mgK  uilaHe  ia  hjrdncUone  add.  When  atfll  futtv 
Ifco  aside  kooi  &b  whole  of  iU  acid.  The  bydnwhlone  mA 
of  txttaie  ozido  dilated  with  three  tines  ito  balk  «f  viMr, 
,  evea  at  a  tOMjiiioliiii  below  its  boUii^  point,  a  deposit  of  bane 
of  *'*-"^''—  The  saiM  pcedpitate  is  obtained  at  ordiauy 
;  for  eevcfa]  aioBtitf.  (ChcTreuL) 


i;^»mnmm  Qy  JrtAXtcn  wtm  PHOSTfiraerrKD   Hnn— 

hiimnd  hydtofcw  na,  cither  of  the  man  ta  (he  leee  infloBiaeUi 
y,  rfhr  Wa^g  dried  W  paiai iiy  otct  chloride  of  cahjaia,  iobroafhta 
L  wUi  parifed  eUonde  of  titaaiBm  Id  a  dwe  raeeel.  The  eUondi 
_nmi  ir  the  pK  aed  »  fint  coorettcd  into  a  greaser  veDcrw  eahetaaee:  I 
when  flonlel^  MJeielid  for  which  poqxiee  a  large  qvanthy  «f  j 
k  imai»d  it  bnas  a  eolid  hrawn  wus  which  fumes  od  expoeare  to  I 
air.  ^o  hydrocUoric  add  ii  let  frve  darinc  the  pn>eei&  The  brr 
wpiienf,  whea  heated  ia  a  deee  Teasel,  erotree  bjrdracUoric  add  ^ 
^ti  a  iHdl  naaiililj  of  |4oq4TOatled  hydrogen  (the  latt«r  etpedallr, ' 
k  fed  haea  uimiuMlj  eatvaled  with  the  gas  as  much  aa  pa«U^ 
waA  wliliwii  w  the  fam  ef  a  kvoa-jelluw  rabctaooo  (to  be  deeerifcel 
aader  D^  with  which  a  portioa  of  free  phomhoros  is  ltk«wiae  nixed:  % 
miHWi  wthieird  teaadae  u  left,  coansting  of  metallic  titaoivn.  Fi«ei 
ttlVteijaia  <f  ear  aaJ  nwiitare,  however,  a  Email  quaatily  of  (itaaae 
oxide  bhdccwd  with  wMtallic  titanian  is  likewise  pnMlaeetl.  Thelfwra 
cwaae— d  k  duuiMfMrd  bjr  water,  br  aqaeoos  byitnxrhloHc  add,  aad  ^ 
the  aeaeoas  aehrtkau  ef  caostic  potasi  and  ainmo&ia  or  tiietr  carbonaiM, 
«Tolvlng  pheephaietlad  hydrogen  gas  with  cffcnreMseooe.  Water  msJ 
hrdr«<woric  add  htm  a  eolution  of  hvdrochlorate  of  titaatooi;  Um 
aiialu  prtdpitate  titanic  oxide.  Whetlier  tbe  oompoood  haa  hen 
I  with  tbe  more  ioflamnable  or  wiib  tbe  leas  inflamnaUt  phs» 
Ibvdr^V"*'  the  gM,  disengaged  by  theahove-mentionod  re-ogval^ 
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be  exception  of  cAUStJc  Rtntnooia,  which  evolves  Bpontaueoual/ 

inflammable  phosphitrotted  hydrogen — is  always  of  tlio  iJf>ii-8p<«itaiieouaIy 

inflammahle  variety.      Conseqticntly  the  lefw  inAammahlc  g&s  niay  be 

I  rendered   spontntieously  inflanimiiblo  by   coiiibiniuff   it   with  chloride  of 

jtitaaiutn  and  nftorwards  Hcttiiig  it  free  by  ammonia;  and  tho  gpontane- 

lly  inflammable  pi8  converted  into   the  less  'inflammable  variety  Uy 

engaging  it  with  water,  &c.     Ammoniacal  gaa,  being  a  more  powerful 

[l)ue,  expels  the  phosphtiretted  hydrogen  gas  from  tho  brown  compound, 

[even  in  the  cold,  oonrerting  it,  at  least  fur  tho  most  part,  into  chloride  of 

liitanium  and  anintuniutn.  (II.  Roi><e.) 

C.  Ciii^KiDR  ov  Titanium  with  Hviiitnniii^itic  Acid  amd  Phos- 
^PHrRBTTEi>  Hvpr<h;rn. — The  leiuoH-yellow  uubstanco  siiblimeit  by  heat- 
ing B.     Whcu  sublimed,  or  when  treated  with  WAter,  hydrochloric  acid, 
or  the  alkalis,  it  exhibits  tlio  same  charaotera  as  B,  but  has  a  different 
compoeilion.  (H.  Rose.) 

Calcniation.  H.  Rose. 

PH» „ 34-4  9-69 

HCl 36-2  1019 

3Ti    -....-....  720  20-29  . ,         2047 


6C1 212-4 


5!)-(i3 


e8-38 


PU",  HCl  +  3T1CI* 355  0 


IQOOO 


The  G8'38  parts  of  chlorine,  found  by  Roao^  belong  to  the  chloride  of 
I  titanium  and  the  hydrochloric  acid  together. 

D.  CnLORTDK  OF  SuLPHcn  AND  Titanium. — 1.  A  mixture  of  chloride 
1  of  titanium  and  chloride  of  sulphur  3'ields  at  ordinary  temperatures 
Bplendid,  large,  yellow  crystals. >^2.  Chlorine  gaa  is  pa««d  over  sul- 
phide of  titanium.  The  aulpbiilc  &rsi  doIic|uesoee  to  a  yellow  liquid, 
which  !«  pruliably  a  compound  of  chloride  of  titanium  with  a  ehloride  of 
snlphur  containing  less  than  2  atome  of  aulphur.  After  abtwrbing 
more  chlorine,  the  liquid  aolidiSea  to  an  indistiuctly  crystalline,  pulo 
yellow  itubfltance,  which  melte  at  a  gentle  heat,  and  again  l>ecomeJ!  orys- 
.talline  on  conlaig;  subllniefl  undccomposcd  when  gently  heated;  and  emits 
denae  white  fumes  in  the  air.  It  coutaina  one  atom  of  TiCl'  combined  in 
Tariable  proportions  with  lesfi  than  one  atom  of  SCI'. 

TiS*,  when  decomposed  by  chlorine,  should  yield  one  atom  of  chloride 
of  titanium  to  every  2  atoms  of  chtori<te  of  sulphur;  but  the  principal  part 
of  the  latter  appears  to  pass  off  with  the  chlorine.  Rose  found  that  at  a 
moderate  heat  the  compound  evolved  chloride  of  sulphur,  while  the  residue 
Btill  continued  solid.  The  four  following  specimens  examined  by  Roea 
were  prepared  at  difibrent  times.  The  Bpoclnicn  c  was  sublimed  several 
times  in  a  current  of  chlorine  gas,  by  which  means  a  larger  qoaatity  of 
chloride  of  sulphur  was  volatilized. 


a. 

i. 

c. 

d. 

T! 

15ft9 

17-73 

30-87 

10-56 

8 

C23 

3-T» 

4*06 

CI 

75-34 

76-31 

74-58 

77-31 

10000 


100-27 


100-15 


100-95 


The  compound  deliquesces  rapidly  in  the  air,  and  its  solution  in  water 
I  contains  titanic  oxide,  hydrochloric  acid,  sulphuric  acid,  and  liyposulphu- 
1  roue  acid.     It  disstdves  completely  in  dilate  nitric  aeld  with  evolution  of 
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red  famee,  uid  yieUa  a  eolation  which  oonUms  titanic  oxide,  hi 
L'ftcid,  and  sulphuric  avid,  bal  no  byposulphuroas  acid.      Foininj;  a Hne  Mil' 
^ooovdrts  it  into  a  thick  wbit«  man  which  diaaolrea  oompletelV  b 

(H.  Rose.) 

TlTAXIDM    AND   FtUORWB. 

A,  FtuoRmEOP  TiTANiCM  and  Bi-rtdropluate  op  TrtAjnc 
—When  titanic  oxide  is  difttillcd  in  a  leaden  retort  with  floorspar  *ad 
of  vitriol,  no  gaa   is  erolred,  but  ufter  a  conBiderable  time  aome  tcOift 
oleaginous  drops  (fluoride  of  titanium?)  appear,  which   are  decw       ''* 
[by  water,  with  ecparation  of  titanic  oxide  (or  of  B().      If  a  glaa 
IB  used,  gaseous  fluoride  of  flilicium  pa«eea  over  mixed  with  flm 
titanium.  (Uuverdorbon,  jV.  Tr.  9,  1,  32.) 

By  evaporating  tcrhydrofluato  of  titanic  oxide  at   a   gentle  heal,  i 

syrupj   liquid   is   obtained,    from    which   cryittala    of   the   hifavdroliate 

•eparate.     These  crystals  are  resolved  by  water  into   terhydroflaate  «f 

Ititanic  oxide  which  aissolrea  in  the  liquid,  and  the  ioKoluble  bwrie  nil  B. 

(B<irzeliu6.) 

Fluoriilo  of  titanium  entere  into  combination  with  other  nwtelfit 
fluorides,  forming  compounds  called  TiTAXO-FLroRiOEs,  which,  tn  ih» 
state  of  srilution,  may  likew^isc  be  considereil  as  hpdrojiaa/es  of  tiiaak 
oridf  and  another  bttsf.  They  are  prepared  by  dissolving  a  ^Itfiable  iam 
in  terhydrofluate  of  titanic  oxide,  and  aft^rwanU  evaporatini;  the  mI» 
tion.  Thoy  contain  one  atom  of  bifluoride  of  titanium  combined  witk 
one  atom  of  another  metallic  fluoride.  (Berzeliufl.)  The  potasnom  ««■< 
pound,  for  ini^tance,  coufiiHts  of  KF.TiF*,  and  when  in  oolntion  may  bf 
regarded  as  K0,HF  +  Ti0^2HF.  The  titano- Quo  rides  Bostaib  a  rod 
without  decomposition. 


B.  OxY-FLUOBinE  OP  TiTANittM. — The  white  powder  predpitatcd  a 
the  decomposition  of  orystallize^I  hihydrofluate  of  titanic  oxide  by  wmljr. 
It  doee  not  port  with  its  fluorine  at  a  red  heat.  The  fluorine  can  oalr 
be  expelled  by  projecting  carbonate  of  ammonia  into  the  i^ited  andlm 
con  taming  the  salt.  (Berzelius.) 

C.  Teb-oydropluate  op  Titahio  Oxide. — RydrofluGtUamic  AeH.-^ 
Cerreeponds  to  tlic  terbydrofluate  of  silica  or  hydroflaueiUcio  acid.  TiP 
•f  HF  or  TiO'+3HF.  Known  only  in  solution.  Formed  by  the  daM» 
position  of  the  cryetallized  bihydrotluate  of  titanic  oxido  with  w^ter; 
or  by  dii^olving  titanium  in  a  warm  mixture  of  hydrofluoric  acid  aaJ 
nitric  acid,  or  of  titanic  oxide  in  aqueous  hydrofluoric  acid.  In  the  \Mim 
ease,  the  oxide  becomes  heated  on  the  addition  of  the  hydroflnorie  a<i^ 
and,  after  long  digestion,  is  completely  dissolved.  (B«raeliiM^  ^^9f-  ^^-^ 

WarmchUe. — Belongs  to  the  right  prismatic  system;  Fiy,  61,  vithths 
edge  between  u'  and  «  (the  m-faco)  replaced  by  a  plane;  u  :  m—9Z'..^ 
94".  Clcavai?e  parallel  to  t  bi)ecific  gravity  from  3*0  to  3  14.  Bl»«v 
incliniug  to  (da<;li.  At  llio  thin  edgf^s  it  appeara  trmnslocmC  and  «(• 
reddish  brown  colour.  Warwickite  contains  04  71  per  ooDt.  of  titaata^ 
714  of  iron,  0  80  of  yttrium,  and  27*33  of  fluorine,  with  a  iraee  of  ab- 
mina.  (Rhcpard,  SilL  Amrr.  J.  34,  313;  36,  %h.)     Ileucr  :  ryMMBia 

Ti*F.     This  miiienil  must  not  be  confounded  with  ram  i.  Han 

ganese,  Chapter  .K.XIII.) 
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Titanium  ani>  Nitrooen. 

A.  Nitrate  op  Titanic  Oxide. — Prepared  by  dis8oIring  hydroted 
'  tiUnto  oxide  or  aoid  titunatc  of  potash  in  uitric  aciJ. 

B.  TiTAXATE  OP  Ammonia  1 — When  ammonia  is  adUod  to  tlio  milky 
uiixLnn;  of  liydratod  titanic  acid  and  water,  a  colMreut  HiicculcnL  [truci- 
pitate  is  formed}  wliiclt  can  be  easily  washed  ou  the  filter.  (H.Roae.) 

C.  Carbonate  of  Titanic  Oxide  and  Ammonia. — When  an  acid 
solution  of  titanium  is  dropped  into  a  largo  excels  of  carbonate  of 
snimunia  dissolved  iu  water,  the  resulting  precipitate  is  rediflsulrcd,  and  ou 
boiling  the  liquid,  titanic  oxide  is  thrown  down.  (Bcrzelius.) 

D.  Ammonio-Crlohide  of  Titanich.  —  When  ammoniacal  gaa 
dried  hy  nieanH  of  liyclnite  of  potaeh,  m  passed  ovor  chloride  of  titanium, 
it  is  rapidly  absorbed  with  great  evolution  of  heat.  The  current  of 
ammoniacal  gaa  must,  however,  be  kept  up  for  a  long  time,  and  the  mass 
fretjuently  stirred  in  order  to  ensure  that  the  whole  of  the  chloride — which 
otherwise  becomes  partially  enveloped  by  tlio  new  compound — may  be 
8attiirale<l  with  ammrmla.  The  product  luuut  bo  rapidly  enclosed  in  dry^ 
well  stopped  buttleti.  If  the  compound  (itill  smelbi  of  ammonia  when 
the  boltleM  are  opened  after  some  time,  it  may  be  coutiidered  to  be  tho- 
roughly satumteil ;  otliorwisc  it  evolves  n  white  cloud,  and  must  be  again 
treated  with  ummomaw  firuwuish  red  powder.  (H.  Kose.)  Pale  yeuow, 
(Perso«.) 


H.  Roie. 

Perwz. 

2fiM0 

25-08 

34- 14 

1H63 

iy-2.' 

55-70 

65-86 

2NH« S«-0 

Ti  „ 9U-0 

2CI 70-8 

~2NHVncF~I  \2S-&        ...     100-00       ~     lOU-00       ....     100*00 


I  According  to  the  analysis  of  Persoz,  it  ooiisitita  of  dNH*,  TiCl*. 
When  this  cuntpound  is  heated  in  a  glass  lube,  it  first  evolrea 
Bxnall  quantity  of  ammoniacal  gtu,  provided  it  has  previously  been 
completely  saturated  with  ammonia — then  a  portion  of  sut-ammoniao 
-^then  a  c|uaiitity  of  hydrochloric  gas,  doubtlef^  accompanied  by  ni- 
trogen,^—and  yielila,  besides  a  residue  of  metallic  titanium,  a  rellowiah 
white  sublimate,  which  is  found  to  be  a  compound  of  chloride  of  titanium 
with  hydroehlomte  of  ammonia,  and  is  acid  only  froni  adhering  hydro- 
chloric acid.  If  the  comiKinnd  has  absorlxMl  moistnre  from  the  air  and 
thereby  become  white,  it  leaveM  titanic  acid  instead  nf  nietaltic  titanium 
when  heated  in  a  glass  tube,  and  yields  a  sublimate  of  sal-ammoniac. 
The  anhydrous  compound  is  decomposed  with  vivid  incandescence  by 
heated  pota^ium  or  sodium.  (III.,  408.)  It  absorbs  moisture  greedily, 
becomes  white,  and  deliquejwes  in  a  very  moist  atmosphere;  with  water 
it  yiehis  a  solution  which  is  not  perfectly  transparent.  2N11*,  TiCP  with 
2H0  should  form  2(NH',  HCl)  +  TiO',  the  saJammoniac  being  dissolved, 
and  the  whole  nf  the  titanic  oxide  precipitated.  The  Quantity  of  titanio 
oxide  actually  precipitated  is^  however,  very  small;  and  the  precipitation 
i«  not  complete  even  on  the  addition  of  ammonia;  which,  together  with 
the  fact  that  bichloride  of  ]tlatinum  precipitates  from  the  solution  only 
half  the  ammonia — imlicatcs  tbat  the  ammonio-chloridu  of  titanium  di»-  ^ 
Bolvea  in  water  without  decomposition,  and  not  as  a  mixturo  of  aal- 
ammoniac  and  titanic  oxide.  (H.  Row.) 

2  I  2 


I 


E.  Chloridc  op  TiTANrcM  wrrn  Sal-ammoniac,  or  CnLonrDB  up 
Titanium  AND  Ammonium. — TliisUthcycUuwish  white  sublimikte  obtaiaed 
by  healing  D  In  a  glaeet  tube.  Wbeu  sublimed  a  «ecouil  tiuie,  it  exhl- 
Lils  ihc  same  (lecompmitLons  tm  D,  Diflsolvea  in  w&tcr  without  tarbid- 
\ty.  Appt'ara  tu  coutuiti  tiuuiutiineti  Ij  At.  HometiiiicH  3  At.  of  ami- 
aiiitnouiac,  arcording  to  the  manner  in  which  it  bos  been  prcp&red — aod 
more  c^peciiilly  according  to  the  number  of  tiubliniatioua  to  which  it  has 
been  subjected.  (H.  Bose.) 

H.  Bam. 

^3NH>  ...  - „-.         540          IJ  .14         
2n -„.„ 4ao                  i3;2      n-cs 
7CI 2-I7-8          ...             7«84         61f68 


3NH*CI,  2T>CI  S49'ti 


3NU* 

Tl   „ „ 

SCI 

3NH*C].  1101.. 


24 
177 


1(10-00 


21  IS 

9  41 
69-41 

lOOOU 


H.  Roiaw 

9-30 
fl8-34 


F.  Fluoride  op  TiTAWinM  with  Hydropluatk  of  Aumonla,  or 
FLL'ombE  OP  TiTASitM  ANii  Ammonium. — ii.  /«  t^/Mo/  numbers  o/atcfttu. 
— NI{'P,TiF^. — Fonitctl  by  aildin^  ainnionia  to  terbydrofluate  of  litanium 
till  the  titAnic  oxide  which  is  precipitated  cen*w  to  rwliesolve,  »iid  ev*- 

S orating  the  nolntion  to  the  crystiilliziug  poiiiL — Brillimut  scales. — When 
istillod  in  u  platinum  vessel,  at  a  temperature  considerably  below  red- 
nesK,  it  yiekU,  without  fuiiing,  a  eubliniate  of  hydmfluato  of  ammonia, 
and  leaves  6. 

b.  With  rxceM  of  Ftuorxde  of  T'lVcnwm.— Probably  NH*F,2TiF».— 
Tlt)8  fubstanra  fu.«(-a  at  an  incipient  red  beat,  and  .suolimea  ancbaiiged 
in  amurplious  tlakot;,  which  are  ifolnble  in  water  und  bn?e  a  roueh,  acid 
taijte.  A  large  excess  of  pota^ih  is  required  to  prettipitiitc  the  wliule  of 
tlie  titanic  oxide;  and  after  the  precipitation,  tho  li<£uid  smells  uf  auuno- 
nia.  (Berzelius.) 


Titanium  and  Potassium. 


d 


A.  TiTAKATB  OF  PoTASB. — fl.  With  txcttM  vtf  Fotcuh. —  Hydrmled 
titanic  oxide  and  the  titanatos  of  potaab,  6  and  e,  are  slightly  soluble 
in  execM  of  caustic  potash.  (Vauquclin,  Bose.)  The  precipitate  pru- 
duced  on  dropping  bTdrochlorate  of  titanic  oxide  into  an  exoe«a  of  iioladi, 
redi^solvcfi  in  the  latter;  dilute  sulphuric  acid  canaea  reprecipitatioa. 
(Wobler.) 

b,  Monolitauate. — One  atom  of  titanic  acid  fueed  iritb  excew  of  car- 
bonate of  potash,  appears  to  expel  one  atom  of  carbooio  acid.  Two 
fluid  strata  form  tn  the  crucible;  tho  upjier  t^tratuni  oousiets  of  the  exoen 
of  carbonate  of  potabb.  which  remains  undecomposed  and  coutaiu*  but  a 
trot'o  of  titanic  acid;  the  lower  \»  mouotitanato  of  potash. — If  tho  fusion 
is  arretted  bofore  the  action  bai  ceoaed,  tho  carbonic  acid  sUU  erolved 
from  the  interior  of  the  ma^c  foroee  its  way  with  a  cracking  noiee  through 
tlip  liantouing  surface,  and  renders  it  uneven.  From  an  aqueoua  solalion 
uf  varbonate  of  potaj>h  titanic  acid  doos  not  expel  carbonic  aciil.  (H, 
Ro»e.')  Tilantc  acid  yields  the  eamo  compound  whoa  fused  with  LydnO* 
of  |xitaAh  OA  wbon  funed  with  it«  carbonate.     Wy  Intiling  titanic  acid  wilk 
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f  BolatJon  ot  caustic  potaab,  a  white  bulky  compound  is  formed  (aooonliDg 
to  Vnu<juelin),  which  may  conBist  either  of  i  or  c  in  the  hydrated  mtate- 

Monotitanate  of  potash  fonns  a  yellowish  fibrous  ma*a,  more  fonible 
[  even  than  carbonate  of  iwitaAh. — Titanic  acid,  fupnd  in  atomic  proportion 
[ -with  carbonate  of  [lotash  before  tho  blowpipe,  yields  a  transparent  yellow 
[  beoil,  which,  on  cooling,  crv^tallixeH  to  a  'lark  grey  gla^.  and  in  bo  doing 
I  again  becomes  red-hot.  ^Berzelius,  Lehrbuch.) — The  sail  is  resolved  by 
waler  into  the  Hilt  a  wniidi  diKsolres,  and  hydtated  acid  titanate  of 
[potash  which  remains  behind. 

I  c.  Acid  TitanaU. — Obtatued  in  the  hydrated  slate  by  decomposing  6 
with  water,  ami  afterwardd  washing  till  the  water  begins  tu  pasa  milky 
through  the  tilter.  Soft  wliite  powder,  which,  like  hydrat«d  titanic 
oxide,  JiffuBes  itself  through  water  in  a  very  finely-divided  state,  and  in 
thio  state  padsen  tbrungh  the  tilter.  After  ignition,  it  contains  from  17'33 
to  18'01  {ler  cent,  of  potash  combined  witli  82-67.. .81*00  of  Lilanio  acid. 
(H.  Rose.) 

d.  I/yprrlitanate. — The  salt  c  U  treated  with  concentrated  hydrochloric 
I  acid  and  the  mixture  Rupersatu rated  with  nmmonia  and  then  tillered. 
Tbo  precipitate,  after  ignition,  contains  8'7  per  cent,  of  potaah  with  91'3 
of  titanic  acid.   (H.  Roec.) 

B.  CiRBoNATEop  Titanic  Oxide  and  PoTAsn. — Prepared  like  the 
double  carbonate  of  titanic  oxide  ami  iinunonia;  in  this  otw,  however, 
the  oxide  iu  not  precipitated  by  ebullition  alone,  but  only  by  boiliiig  with 
6«l-aniuiuiiiac.    (BerzeliuH,  Lehrbuch.) 

C.  Sulphate  of  Titanic  Oxide  and  Potash. — Titanio  oxide  die* 
Bolvea  in  melted  bisiilphute  of  potiwh,  yielding  a  tranti|iarcnt  glass.  Water 
renders  tlio  glad's  milk-whiu>,  and  separates  the  greater  part  (tf  the  titanic 
oxidtj.  The  dit^solved  portion  way  be  precipitated  by  ammonia.  (VVohler, 
J*09g.  7,  423.) 

D.  Fluoride  op  Titanhtm  and  Potassium  and  HrDHOPLrATE  op 
Titanic  Oxide  and  Putasu. — Potaeh  is  added  to  terhydrofluate  of  tita- 
nic oxide  till  a  pcrnianeut  iirecipitutu  begins  to  form.  The  liquid,  on 
cooling, depowit«  hcjiIm  whii-h  resemble  boracio  ncid,  and  when  dried  become 
milk-white  and  exhibit  a  eilky  lustre.  On  exposure  to  beat,  the  ecales 
give  off*  small  quantities  of  hygroscopic  water  and  fluoride  of  titanium, 
and  fuse  at  a  white  heat,  without  undt-rgoing  any  further  change.  When 
heated  with  potassium,  the  salt  is  decomposed  with  virid  incaudesoenoe, 
yielding  titanium  and  fluoride  nf  potassium.  Bisulphate  of  potaah  fused 
with  it,  separates  only  a  small  portion  of  fluoride  of  titanium.  It  dis- 
Bolvee  readily  in  water,  without  decomposition,  Contuna  387  per  cent, 
of  potash,  35'0  of  titanic  oxide,  und  26'3  of  hypotbetically  anhydroua 
fluoric  acid.  (Berzelius.) 


TrrAKmai  and  Sodium. 

A.  TiTANATK  OP  Soda. — a.  MfmotiUtnate. — 100  parta  of  titanic  acid 
fused  with  from  3  to  12  times  its  weight  of  dry  carbouate  of  soda,  disen- 
gages between  46- 18  and  oO'dG  parts  of  carbonic  acid.  (H.  Rose.)  [Aa 
one  atom  of  TiO'=40,  and  one  atom  of  CO' =22,  (40  :  22=100  :  55) 
100  parts  of  titanic  acid  should  expel  5h  parta  of  carbonic  acid.] — 
An  under  stratum  of  monotitanate  of  so<hi  i»   formed   in  the  crucible. 
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and  an  upi>er  stratum,  consietin^K  of  andocomposod  coHbonafo.- 
titAiiate  of  fiudih  wlmu  treuted  with  water,  iu  reaolveil  iotu  si 
dissolves  in  the  liquid,  and  insoluble  bydrated  acid  titanatc  of 
Rose.) — Before  tlie  bluwpipo,  titanic  oxide  dissolves  in  carbooato 
wiUi  cffcrvoscciicc,  yielding  a  glo**  whicb  i«  dark-yellow  wliilc  In 
grcyibb  wliite  when  cold,  and  Is  not  Bbsorl>ed  bv  tbo  ehareoal.     If 
quantity  of  so<la  U  jiut  ^uHicieut  to  retain  the  wEiole  of  the  titanic  o] 
in  aolutioD  at  ordinary  temperatures,  the  glass  bccomect  crystalli 
the  very  inument  when  it  ceaaea  to  glow,  and  thereby  evolres  an 
beat,  that  it  again  becomes  red-hot  and  coutinaes  bo  for  some  time,  (i 
seliua.) 

h.  Acid  7*t^ana/«.— Prepared  by  decomposing  a  with  wat<*r  and  afite^ 
wards  washing  the  precipitate  till  the  water  begins  to  pass  milky  throogl 
the  filter.  Small,  white,  *audy  graiuB,  containing  from  I.t-14  to  15'M 
per  cent,  of  soda,  from  74-73  to  75-47  of  titanic  acid,  and  from  1013  to 
0  23  of  water.  (IF.  Uwe.) 

c,  Hyptvtitanalt:. — The  salt  b  is  6rBt  treated  with  concentrated  hydro- 
chloric acid,  then  with  excess  of  ainniunia,  and  Bllered.  A  coni|K>uiii 
remains,  containing  between  38  and  3'-14  per  cent,  of  soda,  and  between 
96'2  and  96  56  of  titanic  acid.  (H.  Rose.) 

B.  Carbonate  op  Titanic  Oxide  and  Soda. — Prepared  in  the  «mm 
manner  aji  tho  donblo  carbonate  of  titanic  oxide  and  potash. 


C,  Before  the  blowpi|)o  titanic  oxide  dissolves  in  borax,  yielding  t 
oolourless  or  yellowish  glass,  which  becomes  milk-white  by  slight  flaming, 
or — if  it  contains  a  larger  quantity  of  tho  oxide — by  mere  cooling.  In  tw 
deoxidizing  tlaine  it  iLcquires  a  bluish  purple  colour.  When  it  contains  i 
larger  quantity  of  titanic  oxide  and  is  exposed  to  tho  reducing  flame  oa 
cliurcoal,  il  becomes  dark  j-ellow  while  hot,  and  blackish  blue  on  coolio 
by  subsequent  flaming  it  is  ronderod  light  blue  and  opaque;  inasmuch 
the  titanous  oxide  formed  imparts  a  reddish  blue  colour,  and  tho  rema' 
ing  titanic  oxide  renders  the  gloss  white  and  opaque.  (Uerseliua.) 

\>.  The  glass  which  titanic  oxide  yields  wtlh  microcosmic  salt  in 
©xterior  blowpipe  flame  is  colourless  or  yellowish;  after  long  exposti 
to  the  re<liicitig  flnnio  on  charcoal  (the  redaction  is  promoteil  by  tho 
addition  of  a  small  quantity  of  tin)  it  appears  yellowish  while  hot,  and 
beoomes  violet  blue  on  cooling.  If  the  quantity  of  titanic-  oxide  is  very 
large,  the  blue  oolonr  thus  produced  is  eo  dark  that  the  glass  beconut 
opaque,  without  however  forming  an  enamel.  The  prOMDoe  of  iroiv 
ehangee  the  reddish  blue  colour  into  red.  (Borzclins.)  ^^^M 

E.  Fluortdr  op  T1TANIU.M  AND  SoDit7>i  and  HvoBorLrATE  of  Trr*- 
Nic  Oxide  and  SoUA.^Indiatinot  crystals,  forming  a  Nnlino  crust;  ma 
more  solnble  in  water  than  llie  potaah  compound.  (Berzelios.) 


TiTANICM    AND   CALOtUM. 


I'troiFtkitf,  which  is  found  crystiUlixed  lo 
and  lime.  (0.  Kuac.) 
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TITANIUM  AND   3ILICIUM.  48? 

FtuoRisB  OF  Titanium  ams  Calcium  and  Hydroflitatb  of  Ti- 
to Oxide  and  Lihe. — Carbonate  of  lime  is  dissolved  in  terhjdro- 
ate  of  titanic  oxide  and  the  solation  evaporated  to  a  small  bulk.— Pris- 
Ktically  fonned  crystals,  which  dissolve  without  alteration  in  acidulated 
iter,  but  are  decomposed  by  pure  water,  yielding  an  acid  solution,  and 
rhite  powder  which  contains  an  excess  of  fluoride  of  calcium,  (Berw- 
ins.) 

Titanium  and  Magnesium. 

Fluoride  op  Titanium  and  Magnesium  and  Htdrofluatb  of 
r  T^anio  Oxide  and  Maqnesia. — Crystallizes  by  spontaneous  evapora- 
f^fion  in  long  needles,  which  have  a  bitter  taste,  are  decomposed  by  pure 
-  Water,  and  dissolve  completely  in  acidulated  water.  (Berzelins.) 


Titanium  and  Zir<x>nium. 

TiTANATB  of  Zirconia. — Precipitated  from  a  mixture  of  hydrochlo- 
zste  of  zirconia  and  hydrochlorate  of  titanic  oxide  on  the  addition  of  sul- 
phate of  potash.  (Berzelius.) 

PolymigniU. — Crystalline  system  the  right  prismatic.  Fig,  61, 
Mpeoially  with  the  m  and  a-&oea.  Specific  gravity  =  4'8.  Harder  thui 
fDupor.  Infusible  before  the  blowpipe.  Decomposed  by  oil  of  vitriol. 
(BerKelioe.) 

Aeschynite. — Crystalline  system  the  right  prismatic,  Fi^,  67,  with 
•-faces;  w'  :  «=  127°;  u:t=  116°;  «  :  a=169*;  t  :  t=143°  or  nearly 
•0.  Specific  gravity  =  5*14.  (Brooke.)  When  heated  it  evolves  water 
and  traces  of  hydrofluoric  acid.  Swells  up  before  the  blowpipe,  and 
fluee,  at  the  edges  only,  to  a  black  slag.  (Hartwall.) 

Potymignite^  according  to  Berzelios.  Aaekynite,  according  to  Hartwall. 

CaO    4-20                 CaO  3-8 

YO 11-50                 ZrO  20-0 

ZrO    1414                 Ce'C IS'O 

Ce«0» 5-00                 Fe«0> 2-6 

Mn«0>    2-70                 TiO" 86*0 

PtfO" 12-20                 SnO" 0-5 

TiO»    46-30 

KO,  Mg0.3iO>,  SdO"  traces 

96  04  97-9 


Titanium  and  Silicium. 

A.  TiTANATE  AND  SiLiCATB  OF  PoTABH. — Remains  behind  when 
titanic  oxide  is  ignited  with  excess  of  silica  and  carbonate  of  potash,  after 
the  carbonate  and  silicate  of  potash  have  been  washed  out  with  water. 
While  still  moist,  it  is  very  soluble  in  concentrated  hydrochloric  acid, 
yielding  a  solution  which,  when  diluted  and  boiled,  becomes  covered  with 
a  constantly  renewed  film,  and  deposits  flakes  which  are  rather  soluble  in 
water.  Ammonia  added  to  the  solution  precipitates  a  mixture  of  silica 
and  titanic  oxide,  and  the  precipitate,  after  drpring  at  a  gentle  heat,  yielda 
titanic  oxide  to  concentrated  hydrochloric  acid.  (H.  Rose.) 
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B.  TiTANATB  and  Siucatb  op  Lime. — TUaniU,  Sph^ne. — Crystal- 
llae  ejftem  the  oblique  prismatic.    Primarv  fonn :  Fu;.  8 1 .  witli  numernii^ 
roodinnalions;  w'  ;  u  =  1.33'  48';   p  :  the   edge  between   it    and    u   ^M 
127^  3i>'.     Cleavaire  parallel  to  p  and  «.  (G.  Koso.)     Specific   gravity 
from  3*5  to  3  6.      Harder  than  apatite.      Tranapnreut,  iridcsoent.      Before 
the  blowpipe  it  swells  up  slightly  and  fuses  at  the  edgo«  to  a  dark  glass. 
Diflsolres  with  tolerable  facUitj  in  borax,  forminj;  a  transparent  yellow 
glass  !u  which  the  colour  of  the  lilanium  {III.,  48ft,  C)  does  not  apjK 
Dissolves   with  difficulty  in    microcosmic    salt,  the  undissolved   jKirtio 
becoming  niilk-wliitej  in  the  inner  (lame,  the  glass  acquires  the  coloa 
which  is  characteristic  of  titanium,  more  rea<iiiy  however  on  the  luW' 
tion  of  tin.     With  carbonate  of  soda  it  yields  a  tnrbid  glaaa.    (Berae- 
lius.)     It  is  decomposed  by  hY<Iroohloric  acid,  wbich  soparatcfl  silica  in  % 
bulky  fonn  and  containing  titanic  acid — the  limOt  together  with  a   po^H 
tiou  of  the  titanic  acid,  being  dissoWeil.  V 

KUproth.  Conlier. 

|*uHiL  Sl.  UaUiMra- 

aCkO 84     ....       .12-68         ....         33  ,.         322 

8810* ™. »3     ....       3619         ...  85  ..         28  0 

2nO» 80     ....       3113         ..        33  ...        33-3 

C«0,3SiO>  +  2(CiO,TiO*)?     257     ...     lOOOO         ...        101         ....         W-S 

Afoiandrite.^^oii8ists  principally  of  titanic  acid,  silicic  acid,  protoxid 
of  cerium,  and  oxide  of  lanthimam,  together  witli  potash,  lime, 
ne«ia,  and  water. 


Other  Compounds  of  Titakium. 

Vauquelin   and   Hecht  did  not  enooeed  in   alloyinf^   titanium  wifi 
arsonic,  lewl,  copper,  or  silver;  neither  did  Walohner  succeed  in  alloying 
it  with  tin,  lead,  copper,  or  silver.    According  to  Beraelius  {Poffi;-  1,  221) 
titanium,  in  conibi nation  with  other  metnlR.  in  oxidiied  and  dissolve 
aotd«j  whereas,  when  pare,  it  wiUutands  Uieix  action. 


NoTH  to  page  466.— Wohler  Irns  latolv^hown  that  the  copper-colonred 
orystals  of  titaiiiuui,  which  occur  pretty  frequently  in  the  slags  uf  bla«t- 
fumacee,  and  have  hitherto  been  supposed  to  consist  of  metallic  litaninm, 

really  composed  of  cyanide  and  nitride  of  titanium.     They  contat 
IR  per  cent,  of  nitrogen  and  4  ]>cr  cent,  of  carbon,  and  are  repreeooted 
the  formula: 

Ti,C»N+3Ti'N  or    TiCy  +  STl'N. 

The  titanium  obtained  by  Rose's  method  (0.  468)  Is  likowtse  a  nitride 
titanium,  Ti*N^,  containing  2H  per  cent,  of  nitrogen.  {Compt.  rend.^  Nor. 
5,  1849.) 
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